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(54)li Retractable intdng/coating apparatus having ferrls movement between printing units 



(57)^; A retractable in-lin© inWng/coating apparatus 
(lO)'felecttvely applies either spot or overall inWooating 
matS-lal to a blanket (8) or flexographic plate (P) on a 
blar^t cylinder (3^). or spot or overall ink/coating to a 
fiexog-aphlc printing plate (P) on a plate cylinder (32) in 
a roft^ offset printing press (12). The inWng/coating 
app^atus is prvotally mounted on a printing unit (22, 24» 



26, 28) or dedicated coating unit, and is extendable into 
and retractable out of an operative inking/coating posi- 
tion by a carriage assembly (58) which is pivotaily cou- 
pled to the printing unit. Because of the pivotal support 
provided by a cantilevered support arm (88. 90), the ink- 
ing/coating apparatus is extended and retracted through 
a Ferris wheel arc between adjacent printing units. 
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{54%d Retractable InWng/coatIng apparatus having ferrls movement t>etween printing units 



(57|V= A retractable in-line inking/coating apparatus 
(10) Jblectlvely applies either spot or overall ink^coating 
mat^lal to a blanket (B) or flexographic plate (P) on a 
blart^ cylinder (34). or spot or overall inWcoating to a 
flex(^aphic printing plate (P) on a plate cylinder (32) in 
a rt^ry offset printing press (12). The inking/coating 
appfQatus rs pivotally mounted on a printing unit (22. 24, 
26, ^) or dedicated coating unit, and is extendable into 



and retractable out of an operative inking/coating posi- 
tion by a carriage assembly (58) which is pivotally cou- 
' pled to the printing unit. Because of the pivotal support 
provided by a cantilevered support arm (88. 90), the ink- 
ing/coating apparatus Is extended and retracted through 
a Ferris wheel arc between adjacent printing units. 
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Description 

This invention relates to sheet-fed or web-fed, 
rotary offset or flexographic printing presses, and more 
particufarfy. to a new and improved inking/coating appa* 5 
ratus for the in-line application of printing Inks or protec- 
tive or decorative coatings to sheet or web substrates. . 

Conventional sheet-fed, rotary offset printing 
presses typically include one or more printing units 
through which individual sheets are fed and printed with io 
wet ink. Since the inks used with rotary offset printing * ^ 
presses typically ren^in wet and tacky for some time 
after printing, special precautions must be taken to 
insure that the freshly printed sheets are not marked or 
smeared as the sheets are transfen-ed from one printing is 
unft to another, and while being conveyed to the sheet 
delivery stacker. The printed surface of the freshly 
printed sheet dries relatively slowly and can be smeared 
during subsequent transfer between printing units. In 
order ^to reduce smearing and offsetting, spray powder 20 
is applied on the printed sheet. 

In some printing applications, offset and smearing, 
are prevented by applying a protective and/or decpia- 
ti ve coating over alPor a podionT^^ printed' 
sf ieeteTM irious arrangements have been proposed for 25 
applyingflhe protective or decorative coating as an in- 
line ope|gtion by using thej^^gnnting unit of the press 
as the coating application unit. However, when such in-, 
line coaiygg is performed, the last prirrti.ng unit cannot be - 
used to l^ply ink to the sheets, and can only be used fo r^ so 
t he coatSg operation . Thus, while coat'ng with these 
types oNn-line coating apparatus, the press loses the , 
capabililpbf printing its full range of colors since the last 
printing AJnit Is converted to a coating unit. 

It vgfl Ise appreciated that the time required to 35 
reconfigure a press for coating or non-coating is non- 
productv/e land costly. Accordingly, there is a need for an 
in-line gating apparatus that minimizes the time to 
clean-ug4rom one printing run and setrup and run the* 
next jotOVhere consecutive jobs require the same type <o 
of coalihg, particularly blanket coating, it may not be 
necessary to clean-up the coater between jobs. How- 
ever, the coating material cannot be allowed to dry on 
the rollers. Therefore, espedally when switching from 
blanket to spot coating or vice versa, or if there is a 45 
delay be.tween jobs, it is necessary to wash-up the 
coater after each job is completed. 

In addition, coater wash-up is necessary when 
switching between different coating compositions, such 
as aqueous and ultra violet (UV) curable coatings. Such , so 
coating- materials are not interchangeabie. and conse- 
quently, the coater must be washed between applica- ^ 
tions of different coating media. i 

The foregoing limitations are overcome, according 
to the present invention, by a retractable, in-line ink- 55 
ing/coatirig apparatus which is mounted on a printing 
unit for pivotal. Ferris wheel n>ovement between an 
operative inking/coating position and a retracted, over- 
head idle position. The inking/coating apparatus 



includes an applicator head which, is positioned in 
alignment with either the plate cylinder or the blank^ 
cylinder b y a can-lage assembly which includes a canti- 
levered support arm. The support arm is pivotally cou- 
pled between the inking/coating head and the printing 
unit tower. This cantilevered. pivotal n>ounting arrange- 
ment allows the inking/coating unit to be used between 
two printing units, as well as on the last printing unit of 
the press. 

In the preferred embodiment, the applicator head 
Includes vertically spaced pairs of cradle members with 
one cradle pair being adapted for supporting a metal or 
ceramic coating roller in alignment with a blanket cylin- 
der, and the other cradle pair supporting a resilient ani- 
lox coating roller in alignment with the plate cylinder, 
respectively, when the carriage assembly is in the oper- 
ative position. Because of the cantilevered, pivotal sup- 
port provided by the support arm, the applicator head 
can be lifted and lowered through an arc. similar to Fer- 
ris wheel movement, in the limited space between adja- 
cent printing units. When fully retracted, the applicator 
head and carriage assembly are lifted to an elevated, 
retracted overhead position, preferably an overhead 
position overlying the printing unit tower, thus providing 
complete access to the interstarion space and the print- 
ing unit cylinders without causing the printing unit to 
lose Its printing capability. The inking/coating applicator 
roller of the applicator head can be inspected, cleaned 
or replaced and the doctor blade assembly can be 
washed-up automatically while the inking/coating appa- 
ratus is in the retracted position. 

When the inking/coating apparatus is used in com- 
bination with a flexographic printing plate and aqueous 
ink or aqueous coating, the water component of the 
aqueous ink or coating on the freshly printed sheet is 
evaporated by a high velocity hot air interstation dryer 
and a high volume heat and moisture extractor assem- 
bly so that the freshly printed ink or coating is com- 
pletely dry before the sheet is printed on the next 
printing unit/ This quick drying flexographic print- 
ing/coating arrangement permits a base coat of ink, for 
example o paque white or metallic ink (gold, silver or 
other .metallics) to o e ap plied in the jjrst. printing urjitT 
Q' ^^^lE L-O^RdiltQ^by g Jtb.og.raphjc. pj'pcess on th e 
next print ing unjt. _ 

Exemplary embodiments of the present invention 
are illustrated in the drawing figures wherein: 

FIGURE 1 is a schematic side elevational view of a 
sheet-fed,' rotary offset printing press having ink- 
ing/coating apparatus embodying the present 
invention; 

FIGURE 2 is a perspective view of the printing 
, press of FIGURE 1 in which a dual head ink- 
ing/coating apparatus is in the operative coating 
position and a single head coater is in a retracted, 
overhead position; 

FIGURE 3 is an enlarged simplified perspective 
view showing one side of the single head ink- 
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ing/cx>ating apparatus erf FIGURE i in the openativ© 
position; 

FIGURE 4 is a simpfrfied side efevational view 
showing the dual head inking/coating apparatus in 
the operative coating position for spot or overall 5 
coating from the blanket posWon; 
FIGURE 5 is a simplified side elevational view 
showing the single head inking/coating apparatus 
in the operative coating position for spot or overall 
coating from the plate position: and. to 
FIGURE 6 is a simplrfied side elevational view of 
the dual head inking/coating apparatus of FIGURE 
4, partially broken away, which illustrates the 
hydraulic drive assembly and doctor blade assem- 
bly. 75 

As used herein, the term "processed" refers to var- 
ious printing methods which may be applied to either 
s'cie of a substrat e, including the application of OV-cura- 

snd aqueouslnks and/or coatings. The term "sub- 20 
strate" refers to sheet or w^Trnaleriil, Also, as used 
herein, the term "waterles s printing plate " refers to a 
printing plate having non-image surface areas which 
h)|idrophobic and also having image surfece areas 
which^re hydrophilic. wherein the non-image surface ss 
areasjfire characterized by a surface tension value 
whichLl$ less than the surface tension of aqueous inK 
and tHfl^mage surface areas are characterized by a sur- 
^^e t^rtsion value which is greater than the surface ten- 
jsion ofjaqueous Ink. "Flexographic" refers to flexible 30 
/ printin^plates having a relief surface which is wettable 
\ by aq^ous ink or aqueous coating material. 

Ay shown in the exemplary drawings, the present 
inventfon is embodied In a new and improved in-line ink- 
ing/coping apparatus 1 o; for applying inks or protective 35 
and/oy^ecorative coatings to sheets or webs printed in 
a sheafed or web-fed, rotary offset or flexographic 
printin|f,press, herein generally designated 12, In this 
instanjf, as shown in FIGURE 1, the inking/coaling 
apparfftus 10 is installed in a four color printing press 40 
12, sifeh as that manufactured by Heidelberger Druck- 
maschinen AG of the Federal Republic of Germany 
under its designation Heidelberg Speedmaster 102V. 
The press 12 includes a press frame 14 coupled at one 
end, herein the right end. to a sheet feeder 16 from <5 
which sheets, herein designated S. are individually and 
serially fed into the press, and at the opposite end. with 
a sheet delivery stacker 20 in which the freshly printed 
sheets are collected and stacked, trrterposed between 
the sheet feeder 16 arxi the sheet delivery stacker 20 so 
are four substantially identical rotary offset printing units 
22, 24, 26 and 28 which can print different color inks 
onto the sheets as they are transferred through the 
press 12. The printing units are housed within printing 
towers T1 , 12, T3 and T4 formed by side frame mem- 55 
■ bers 14. 15. 

As illustrated, the printing ^unils 22. 24, 26 and 28 
are substantially identical and of conventional design. 
The first printing unit 22 includes an in-feed transfer cyl- 



inder 30, a plate cylinder 32. a blanker cylinder 34 and 
an impression cylinder 36, all supported for rotation in 
parallel alignment between the press side frames 14, 
15. Each of the first three printing units 22, 24 and 26 
have an interunrt transfer cylinder 38 disposed to trans- 
fer the freshly printed sheets from the adjacent impres- 
sion cylinder to the next printing unit via. an interstation 
transfer cylinder 40. The last printing unit 28 Is shown 
equipped with a delivery cylinder 42 which guides each 
freshly printed sheet 18 as It is transferred from the last 
impression cylinder 36 to a delivery conveyor system, 
generally designated 44. to the sheet delivery stacker 
20. 

^ The delivery conveyor system 44 as shown in FIG- 
URE 2 is of conventional design and includes a pair of 
continuous delivery gripper chains 46. only one of which 
is shown can-ying at regular spaced locations along the 
chains, laterally disposed gripper bars having gripper 
fingers for gripping the leading edge of a freshly printed 
sheet 18 after it leaves the nip between the delivery cyl- 
inder 42 and impression cylinder 36 of the last printing 
unit 28, As the leading edge is gripped by the grippers. 
the delivery chains 46 pull the freshly printed sheet 
away from the impression cylinder 36 and deliver the 
freshly printed sheet to the sheet delivery stacker 20. 

Prior to reaching the delivery sheet stacker, the 
freshly printed and/or coated sheets S pass under a 
delivery dryer 48 which Includes a combination of infra- 
red thermal radiation, high velocity hot air flow and heat 
and moisture extraction for drying the ink and/or the pro- 
tective/decorative coating on the freshly printed sheets. 

In the exemplary embodiment shown in FIGURE 1. 
the first printing unit 22 is equipped with a flexographic 
prin ting plate, and does not require an inking roller train 
or a dampening system. If an ink roller train is mounted 
on the first printing unit, the form rollers are retracted 
and locked off when the printing unit goes on impres- 
sion, Flexographic aqueous ink is supplied by the ink- 
ing/coating unit 110. The remaining printing units 24. 26 
and 28 are equipped for lithooraohic prin ting and 
include an inking apparatus 50 having an inking roller 
train 52 arranged to transfer ink from an ink fountain 54 
to the plate cylinder 32. This Is accomplished with the 
aid of a fountain roller 56 and a ductor roller. The foun- 
tain roller 56 projects into the ink fountain 54, where- 
upon its surface is wetted with printing ink Q. The 
printing ink Q is transferred intermittently to t^ie inking 
roller train 52 by the ductor roller The inking roller train 
52 supplies printing ink Q to the image ares of a printing 
plate P mounted on the plate cylinder 32. 

The printing ink Q is transferred from the printing 
plate P to an ink receptive blanket B which is mounted 
on the blanket cylinder 34. The inked image earned on 
the blanket B Is transferred to a sheet S as the sheet is 
transfened through the nip between the impression cyl- 
inder 36 and the blanket B. 

The inking roller arrangement 52 illustrated in FIG- 
URE 1 is exemplary for use in combination with litho- 
graphic ink printing plates. It will be understood that 
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dampening rollers (not illustrated) will be in direct 
engagernent with the lithographic plate P, but are not 
used in combination with the f lexographic plate of print- 
ing unit 22. 

Referring now to FIGURE 4, FIGURE 5 and FIG- s 
URE 6, the in-line mking/ooating apparatus 10 includes 
a carnage assembly 58 which supports an applicator 
head 60. The applicator head 60 includes a hydraulic 
motor 62. a lower gear train 64, an upper gear train 65, 
an applicator roller 68 and a doctor blade assembly 68. ^ io 
The external peripheral surface of the applicator roller 
66 is inserted into wetting contact with liquid coating 
material or ink contained in a reservoir 70, The reservoir 
70 is continuously supplied with ink or coating which is 
circulated through^ the reservoir 70 from an off-press 75 
source by a pump (not illustrated). The hydraulic motor 
62 drives the applicator roller 66=synchronously with the 
plat© cylinder 32 and the blanket cylinder 34 in 
response to an RPM control signal from the press drive 
(not Illustrated) and a feedback signal developed by a 20 
tachometer 72. White a hydraulic drive motor Is pre- 
ferred, an electric drive motor^can be used. 

The applicator roller 66 is preferably,a fluid meter- 
ing anilQ3£xroIler which transfers measured amounts of 
printing ftrfc or coating material onto the printing plate or 2S 
blanket. %e surface of an anilox roller is engraved with 
an arrays of closely spaced, shallow depressions 
refen-ed ia^ "cells". Ink or coating material from the res- 
ervoir 7(|fflows into the cells as the anilox roller turns 
through reservoir. The transfer surface of the anilox 30 
roller is scraped with a doctor blade 73 to remove 
excess i£^ or coating. The ink or coating remaining on 
the anilcj^^ roller is the measured, amounts contained 
within thfe cells. 

TheSpplicator roller 66 is cylindrical and may be os 
construcpd in various diameters and lengths., contain- 
ing cells^jrf various sizes and shapes. The volumetric 
capadty^^ an anilox roller is established during manu- 
fadurins^nd is dependent upon the selection of cell 
size, sh^ffe and number of cells per unit area. Depend- 4p 
ing uporrfhe intended application, the cell pattern may ■ 
be fine (many small cells per unit area) or coarse (fewer 
larger cells per unit area). 

. By applying the ink or coating nnaterial through the 
inking/coating applicator head 60, more ink or coating 45 
material can be delivered to the sheet S as compared 
with the inking roller train of a lithographic printing unit, 
f^oreover, color intensity is stronger and more brilliant 
because the flexographic ink is applied at a much larger * 
film thickness than can be applied by the lithographic so 
process and is not diluted by dampening solution. 

The rnking/coatng applicator head 60 includes side 
frame members 74, 76 that support the applicator roller . 
66., gear train 64, gear train 65, doctor blade assembly 
68 and the drive motor 62. The applicator roller 66 is ss 
supported at opposKe ends on a lower cradle formed by 
a pair of end plates 78, 80 which hold the applicator 
roller 66 in parallel alignment with the blanket cylinder 
34 (FIGURE 5). The side frames 74. 76 are also pro- 



vided with an upper cradle formed by a pair of stfe 
plates 82, 84 which are vertically spaced with respect to 
, the lower side plates 78, 80. Each aadle has a pair of 
sockets 79, 81 and 83, 85, respectively, for hoWing the 
applicator r oller 66 for spot coating or Inking engage - 
ment against the plate P "oif the"piale cylTnder 32 (FIG- 
URE 4) or the blanket B of the blanket cylinder 34. 

Preferably, the applicator roller 66 for the upper cra- 
die (plate) position is an anilox roller having a resilient' 
transfer surface.^ In the dual cradle arrangement, the 
press operator cari quickly change over from blanket 
inking/coating and plate inking/coating with minimum 
press down time, since it is only necessary to remove 
and reposition or replace the applicator roller 66, and 
wash-up the doctor blade assembly if changing from inji, 
to coating or vice versa. The capability to selectively 
operate in either the flexographic mode or the litho- 
graphic mode and to print or coat from either the plate or 
blanket position is referred to herein as the 
TITHOFLEX" process. 

Referring again to FIGURE 2 and FIGURE 3, the 
applicator head 60 is supported by the carriage assem- 
bly 58 in a cantilevered, pivotal arrangement which 
allows the dual cradle inWng/coating apparatus 10 and 
a single cradle inkJng/coating apparatus 110 to be used 
between any two adjacent printing units, as well as used 
on the first and last printing units of the press. This is 
made possible by a pair of cantilevered support arms 
88, 90 that are pivotally coupled to the side plates 74, 
76. respectively, on a pivot shaft 77. Each support arm 
has a hub portion 88A, 90A, respectively, and an elon- 
gated shank portion 888, 908, respectively 

The cantilevered support arms are pivotally 
mounted on the priming tower by pivot blocks 92, 94, 
respectively. The hub portions 88A, 90A are journalled 
for rotation oh pivot shafts 96, 98, respectively The pivot 
blocks 92, 94 are securely fastened to the tower 14D, so 
that the carriage assembly 86 Is pivotally suspended 
from the pivot shafts 96, 98 in a cantilevered Ferris sup- 
port arrangement. The shank portions 88B, 90B are piv- 
otally coupled to the pivot shaft 77. so that the carriage 
assembly 58 and the applicator head 60 are capable of 
independent rotation with respect to each other and with 
respect to' tee pivot shaft 77. By this arrangement, the 
applicator head 60 is pivotally suspended from the pivot 
shaft 77. and remains in an upright orientation as the 
support arms rotate from the operative position to the 
fully retracted position, and vice versa. 

Thus, the cradles 78, 80 and 82, 84 position the 
applicator roller 66 in vertical and horizontal alignment 
with the plate cylinder or blanket cylinder when the 
applicator head is exlended to the operative position, for 
examjale as shown in FIGURE 4 and FIGURE 5. More- 
over, because of the transverse relationship between 
the hub portion and shank portion of the support arms, 
the applicator head 60 and carriage assembly 58 are 
capable of rotating through a Ferris arc without touching 
the adjacent printing tower. This makes it possible to 
install the inking/coating apparatus 10 on any intermedi- 



4 



15-JUN-1999 16:00 FROM ^ BIRD S. BIRD 

7 EP 0 741 

ate printing unH tower (T2, T3), and as well as on the 
first printing unrt tower T1 and the last printing unit tower 
T4. Additionally, when the inWng/coating unit 10 is in the 
operative position, the lateral projection of the applicator 
head 60 into the interstation space between printing 5 
units is minimized. This assures virtually unrestricted ' 
operator access to the interstation space between adja- 
cent printing units when the applicator head is engaged 
^ in the operative position, ar^d completely unrestricted 
access when the carnage assembly 58 is retracted. to 

Rotation of the carriage assenrtbly 58 is counter- 
clockwise from the retracted, idle position (shown in 
phantom in FIGURE 1) to the operative position (FIG- 
URE 4 and FIGURE 5). The carriage assembly 58 can 
be adapted for clockwise rotation from the retracted is 
position to the operative position for engagement of the 
applicator roller to either the plate or the blanket on the 
dampener side of the tower, assuming that access to 
the plate and bJanket is not restricted by dampener roll- 
ers or the like. 20 

Rotational movement of the support arms 88, 90 is 
assisted by counteoArelghts 1 00. 1 02 which are secured 
to the support arms, respectively, for concurrent rotation 
with r^pect to the pivot blocks 92. 94. With the passive 
assignee of the counterweights, the press operator 25 
can ^sily nrtove the inking/coating assembly 10 from 
the dmgaged operative posrlion as shown in FIGURE 4 
to th^fully retracted, idle position as shown in phantom 
in FIGURE 1. Preferably, rotation of the carriage assem- 
bly 5| iS assisted by a torsion spring, electric motor or 30 
hydraujic motor. 

t|fe inking/coating apparatus 10 is releasably 
lockdi^-into the operative position as shown in FIGURE 
4 by Feleasable latch couplings 1 03. 1 05 that secure the 
suppg|t arms 88, 90 to the press side frames 14, 15. 35 
respectively, of the printing unit tower T4 in the operative 
posit^. Coating engagement of the applicator roller 66 
agairiit the blanket cylinder 34 is produced by power 
actu^^rs, preferably pneumatic cylinders 104, 106 
whicMiave extendable/retractable power transfer arms 4o 
1044,'=^06A, respectively The pneumatic cylinder 104 is 
pivotaJly coupled to the support arm 88 by a pivot link- 
age 108, and the second pneumatic cylinder 106 is piv- 
otally coupled to the support arm 90 by a pivot linkage 
1 09. In response to actuation of the pneumatic cylinders 
104, 106. the power transfer arms are retracted. As the 
transfer arms retract, the inking/coating head 60 is 
rotated counterclockwise on the pivot shaft 77. thus 
moving the applicator roller 66 into coating engagement 
with the blanket cylinder 34. so 

The pivot linkage 108 includes a bell crank 111 
which is mounted fbr pivotal movement on a pin 113. 
The pin 113 is supported by a clevis plate 1 1S which is 
attached to the support arm 88. One end of the bell 
crank is pivotally coupled to tine actuator arm 104A. and 
a cam roller 1 17 is mounted fbr rotation on its opposite 
end. 

^ The cam roller 1 1 7 is engagable against an adjust- 
able Stop 119 which is rigidly secured to the side plate 
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74. Counterclociwise shifting of the handle H moves a 
cam follower 121 into a latch pocket 123 of a receiver 
Wock 125 as the cam roller 1 1 7 is moved into engage- 
ment with the adjustable stop 119 in the interlocked, 
operative position. Referring to FIGURE 4, FIGURE S 
and FIGURE 6. the receiver block 125 is secured to the 
delivery skJe of the printing unit tower by machine 
screws. 

When the plate P goes on irrpresston, power Is 
applied to the pneumatic actuator 104 and the power 
transfer arm 104A retracts, thus causing the bell crank 
1 1 1 to rotate counterclockwise about the pin 113. IhB 
torque applied by the pneumatic aduaior 104 is trans- 
mitted to the applicator head 60 through the cam roller 
117 and tine adjustable stop 119. Counterclockwise 
movement of the applicator head SO relative to the sup- 
port shaft 77 cames the applicator roller 66 into engage- 
ment with the plate R 

The adjustable stop 1 19 has a threaded bolt 119A 
which is engagable with the cam roller 1 1 7. The sti-iking 
point of engagement is preset so that the applicator 
roller 66 is properly positioned for engagement witti the 
plate P or blanket B in tine operative position when the 
applicator head 60 is interlocked with the press frame 
14 and the printing unit goes on impression. 

Referring to FIGURE 5, an Inking/coating appara- 
tus 110 having a single head is illustrated. The con- 
struction of this alternative embodiment is identical in all 
respects wjth the dual head arrangement, with the 
e^^ception that only a single gear train and a single cra- 
dle for holding tie applicator roller is provided. In botii 
embodiments, the inking/coating head 60 remains 
upright as It swings through an arc. comparable to tiie 
movement of a Fen'is wheel. Because of the upright ori- 
errtation of the inking/coating head 60 as it moves 
between the extended and retracted positions, ti^e usual 
platform spacing between printing unit towers pro\fldes 
adequate clearance to permit extension and retraction 
of the carriage assembly 58 without interference with 
operator access to the printing units. This is a signfficant 
advantage in that it permits the in-line inking/coating 
apparatus 10 to operate effectively In the interstation 
space between any adjacent printing units, and without 
blocking or obstructing access to the cylinders of the 
printing units when the inking/coating apparatus Is In the 
retracted position (as indicated In phantom in FIGURE 
1) 

Moreover, when the in-line inking/coating appara- 
tus is in tiie fully retracted position, the applicator roller 
66 is conveniently positioned on the dampener side of 
the printing unit for inspection, clean-up or replacement. 
Additionally, the doctor blade assembly is also conven- 
ientiy positioned for inspection, removal, adjustment or 
clean-up Also, the doctor blade reservoir and coating 
55' circulation lines can be cleaned while the press is run- 
ning as well as when the press has been stopped for 
change-over from one type of ink or coating material to 
another. 
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When the inking/coating apparatus is used for 
applying an aqueous ink or an aqueous ooating mate- 
rial, the water conponent on the freshly printed sheet S 
is evaporated by a high velodty. hot arr interstation dryer 
and high volume heat and moisture extractor units 112 
and 114. as shown in FIGURE 1. FIGURE 4 and FIG- 
URE 5. The dryer/extractor units 112 and 114 are ori- 
ented to direct high velocity heated air onto the freshly 
printed/coated sheets as they are transferred by the 
irrterunit and the intermediate transfer cylinders 36, 40. 
By this arrangement, the freshly printed aqueous inker 
coating material is completely dry before' the sheet is 
overprinted in the next printing unit 

The high velocity, hoi air dryer and high perform- 
ance heat and moisture extractor units 112. 114 utilize 
high velocity air jets which scrub and break-up the moist 
air level which clings to the surface of each freshly 
printed sheet. Within each dryer, high velocity air is 
heated to a high temperature as it flows across a resist- 
ance heating eiement within an air delivery baffle tube. 
High velocity jets of hot air are discharged through mul- 
tiple airflow apertures through an exposure zone Z 
(FIGURE 4 and FIGURE 5) onto the freshly 
printed/coated sheet S as it is transferred by the transfer 
cylinder^6 and intermediate transfer ' cylinder' 40, 
respecti^gly. Each dryer assembly includes a pair of air 
deliveryy^ryer heads which are arranged in spaced, 
side-by-ijde relation as shown In FIGURE 4 and FIG- 
URE 5 

TheHligh velocity, hot rrioisture-laden air displaced 
from eac'h freshly printed sheet is extracted from the 
dryer o^sure zone 2 and completely exhausted from 
the pnrfirig unit by the high volume extractors. Each 
extractoc head includes a manifold 'coupled to the dryer 
heads an^ draws the moisture, vofatiles and high veloc- 
ity hot afftthrough a longitudinal gap between the dryer 
heads, ji^ofding to this arrangement, each printed 
sheet i^ried before it is run through the next printing 
unit. ^ 

Th^Jiater-based inks used- in flexographic printing 
dry at i^irelatively moderate drying temperature pro- 
vided by the interstation high velocity hot air dry- 
ers/extractors 112. 114. ConsequentJy, print quality is 
substantially improved since the aqueous ink is dried at 
each printing unit before it enters the next printing unit. 
Moreover , back- trapping on the blanket of the next print- 
ing unit IS completely eliminated. This interstation drying 
arrangement makes it possible to print aqueous inks 
such as metallic ink and opaque white ink at one print- 
ing unit and then overprint at the next printing unit. 

TJ tis arrangement_a lSQ..pjemi.tSutlieJJrj st_printing un it 
t o be used as a coater in which an aau ,eai5,coaling.i$ 
applied to low grade paioer, for example recycled paper, 
to trap and seaTTfTiirrt, dust, spray powder and other 
debris and provide a smoother, durable surface that can 
be overp rinted in the next printing un it. The first down 
coating seals the surface of the low grade, rough sub- 
strate and improves overprinted dot definition while pre- 
venting strike-through and show-through. A UV-cu rable 



pr otective and/or decorative coating can be a p plied over 
t hejirst down overprinted (aqueous) co ating in ^thejast 
printing un it. 

Preferably, the applicator roller 66 is constructed of 
s metal or ceramic when it is used for applying a coating 
material to the blanket B on the cylinder 34. When the 
applicator roller 66 Is applied to the plate, it is preferably 
constructed as an anllox roller having a resilient transfer 
surface for engaging a flexographic printing plate. Suita- 
10 ble resilient roller surface materials Include Buna N syn- 
thetic rubber and EPDM (terpolymer elastomer). 

It will be appreciated that the inking/coating appara- 
tus 10 is capable of applying a wide range of ink types, 
including fluorescent (Day Glo). pearlescent, metaliics 
IS (gold, silver and other metaliics), glitter, scratch and 
sniff (micro-encapsulated fragrance) , scratch and 
TeveaJ. luminous, pressure-sensitive adhesives and the 
like. 

The press operator can eliminate the dampener 

20 roller assembly altogether, and the inHng/coating appa- 
ratus 10 can selectively apply aqueous inks and coat- 
ings to a flexographic or waterless prinjln gglate and the 
blanket. Moreover, overprinting oT the aqueous inks and 
coatings can be carried out in the next printing unit since 

55 the aqueous inks and coatings are completely dried by 
the high velocity hot air interstation dryer and high vol- 
ume heat and moisture extractor assembly. 

The aqueous inks and coatings as used in the 
present invention contain colored pigments and/or solu- 

50 I ble dyes, binders that fix the pigments onto the surface 
of the prirrted sheet, and waxes, defoamers and thicken- 
ers. Aqueous printing inks predominantly contain water 
as a solvent, diluent and/or vehicle. The thickeners 
which are prefened include algonates. starch, cellulose 

35 and its derivatives, for example cellulose esters orcellu- - 
lose ethers and the like. Coloring agents including 
organic as well as inorganic pigments may be derived 
from dyesi which are insoluble in water. Also, the printing 
ink may contain water and can be predominantly glycol 

40 or the like, with the pigment being bound by an appropri- 
ate resin. When metallic inJ© are printed, the cells of the 
anilox roller must be appropriately sized to pre/ent the 
metal particles from getting stuck within the cells, TTie 
cell size Is critical, and for metallic gold ink, the anilcx 

45 roller should have a screen line count in the range of 
1 75-300 lines per inch (59-1 18 lines per cm). 

The inking/coating apparatus 10 can also apply UV- 
curable inks and coatings. If UV-curable Inks and coat- 
ings are utilized, ultra-viotet dryers/extractors are 

50 installed adjacent, the high velocfty hot air dryer/extrac- 
tor units 112.1 14. respectively 

It will be appreciated that the inking/coating appara- 
tus 10 described herein makes it possible to selectively 
operate a printing unit in either the flexographic printing 

55 mode or the lithographic printing mode, while also pro- 
viding the capability to print or coat from either the plate 
or blanket position. The dual cradle support arrange- 
ment of the present invention makes it possible to 
quicWy change over from inking/coating at the blanket 
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cylinder position to inking/coating at the plate cylinder 
position with minimum press down-time, since K is only 
necessary to remove and reposition or replace the 
applicator roller 66 while the printing/inking apparatus is 
in the retracted position. 

Moreover, the press operator may elect to spot Of 
overall coat with aqueous inK/coating from the plate dur- 
ing one job. and then spot and/or overall coat from the 
blanket during the next job. Since the doctor blade 
assembly can be flushed and washed-up quickly and 
the applicator roiler can be replaced quickly, it is possi- 
ble to spot coat or overall coat from the plate position or 
the blanket position with aqueous inks or coatings dur- 
ing the first press run and then spot coat or overall coat 
with UV-curable inks or coatings from the plate position 
or from the blanket position during the next press run. 
The inking/coating apparatus 10 is completely out of the 
way in the retracted position; consequently, the doctor 
blade reservoir and supply lines can be flushed and 
washed-up by automatic wa'sh-up equipment while the 
printing unit is printing another job. 

The positioning of the applicator .head and roller 
assembly relative to the plate and blanket is repeatable 
to a ppF^etermined. preset impression position. Conse- 
quen|§, no printing unit adjustment or alteration is 
requffjSd. except for flushing the doctor blade assembly 
and (leaning or replacing the applicator roller to accom- 
mod^ a different kind of ink or coating material. 
Although manual extension and retraction have been 
described in connection with the exemplary embodi- 
men^extension to the operative position and retraction ^ 
to a pan-operative idle position can be carried out auto- 
matically by hydraulic or elearic motor sen/omecha- 

nismsu ' ' 

fge Fen-is wheel support arrangement allows the 
inking/coating apparatus to operate effectively in the 
interaction space between any adjacent printing units, 
as wffl as on the first or last printing units of the press, 
withc?e| blocking or obstructing the interstation space or 
restr^ng operator access to the cylinders of any of the 
printing units. 

Finally because the inking/coating apparatus of the 
present invention is mounted on a printing unit tower 
and is extendable to the operative position without' 
requiring adjustment or alteration of the printing unit cyl- 
inders, h can be used tor applying printing ink or coating 
material to the blanket cylinder of a rotary offset web 
press, or to the blanket of a dedicated coating unit. 

Claims 

1. Inking/coating apparatus (10) for use in a printing 
press (1 2) of the type having a printing unit (22. 24. 
26. 28) on which a plate cylinder (32). a blanket cyl- 
inder (34) and an impression cylinder (36) are 
mounted for rotation, wherein the inWng/coating 
apparatus is characterized by: 



an applicator head (60) for applying ink or coat- 
ing material to a plate (P) mounted on the plate 
cylinder or to a blanket (B) mounted on the 
blanket cylinder, either separately or simultane* 
5 ously when the inking/coating apparatus Is in 

an operative position relative to the plate and 
blanket cylinders; and, 

a carriage assembly (58) for moving the appli- 
cator head to the operative position in which 

10 the applicator head is disposed laterally adja- 

cent to the plate and blanket cylinders and for 
moving the applicator head from the operative 
position to a retracted position in which the 
applicator head is elevated with respect to the 

75 piate and blanket cylindens. 

' 2, Inking/coating apparatus (10) as set forth in claim 1. 
wherein the camage assembly (58) is character- 
ized by: 
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a support arm (88. 90) having a first end por- 
tion (88A) constructed for pivotal attachment to 
the printing unit and having a second end por- 
tion (88B) pivotally coupled to, the applicator 
head (60), the applicator head being movable 
on the support arm to the operative position. 

3. Infdng/coating apparatus (10) as set forth in claim 1 . 
characterized in that a countenweight (100, 102) is 
coupled to the carriage assembly 

4. Inking/coating apparatus (10) as set forth in claim 1 . 
wherein the applicator head (60) is characterized 
by: 

a doctor blade assembly (68) having a reser- 
voir (70) for receiving ink or liquid coating mate- 
rial; and, 

an applicator roller (66) coupled to the doctor 
^ blade assembly in fluid communication with the 
reservoir, the applicator roller being engagable 
with a printing plate (P) on the plate cylinder or 
with a blanket (B) on the blanket cylinder when 
the applicator head (60) is in the operative 
position. 

5. InWng/coating apparatus (10) as set forth in claim 4, 
characterized in that the applicator roller (66) Is an 
anilox roller having a resilient transfer surface. 

6. Inking/coating apparatus (10) as set forth in claim 1 , 
characterized in that: 



a power actuator (104. 106) is movably coupled 
55 to the applicator head (60), the power actuator 

having a power transfer arm (104A, 106A) 
which is extendable and retractable; and, ^ 
movement converting apparatus (108) Is cou- 
pled to the power fransfer arm for converting 
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extension or retraction movemern of the power 
transfer arm into prvotal nxjvement of the appli- 
cator head (60) relative to the carriage assem- 
bly. 

7. InWng/ooatjng apparatus (1 0) as set forth in cfaim 6. 
wherein the movement converting iapparatus (108) 
is characterized by: 

a bell crank plate (111) having a first end por- 
tion coupled to the power transfer arm and hav- 
ing a second end portion for engaging a slop 
member; 

a stop member (i 1 9) secured to the applicator 
head (60); and, 

a clevis plate (115) secured to the. carriage 
assembly (53) and pivotally coupled to the bell 
crank plate. 

8. Inking/coating apparatus (1 0) as set forth in cfaim 1 , 
wherein the applicator head (60) Is characterized 
by: . 

first and second side frame members (74. 76) 
]^otalIy coupled to the can-iage assembly (53): 
aidoctor blade assembly mounted on the first 
i 0d second side frame members, the doctor 
fekde assembly including a reservoir (70) for 
f Reiving ink or liquid coating material: 
M 'cradle assembly (78. 80), (82, 84) mounted 
the first and second side frame members, 
fepectively; 

ii applicator roller (66) mounted for rotation on 
She cradle assembly arid coupled to the doctor 
gade assembly for rolling contact with ink or 
coating material in the-reservoir, the applicator 
, poller being engagable with a printing plate (?) 
bp the plate cylinder (32) or with a blanket (B) 
^ the Wanket cylinder (34) when the applicator 
biad (60) is in the operative position; and. 
fe:drive motor (62) coupled to the applicator 
roller for rotating the applicator roller 
'/ 

9. Inking/coating apparatus (10) as set forth in claim 8, 
characterized in that: 

the cradle assembly (79. 60) has first and sec- 
^ end sockets (79. 81) disposed on the first and 
second side frame members respectively: and. 
the applicator roller (66) is mounted for rotation 
on the first and second sockets. 

10. Inking/coating apparatus (10) as set forth in claim 8, 
characterized in that 

the cradle assembly (78. 80), (82, 84) includes 
first and second sockets (79, 81) disposed on 
the first and second side frame members, 
respectively, and third and fourth sockets dis- 
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posed on the first and second side frame mem- 
beris, respectively; and, 

the applicator roller (65) is selectively mounta- 
ble for rotation on either the first and second 
sockets cjr on the third and fourth sockets for 
applying ink or coating material to either the 
plate or blanket when the applicator head is in 
the operative position. 

11. Inking/coating apparatus (10) as set forth in claim 1. 
wherein the applicator head (60) is characterized 
by: 

a first cradie (78, 80) for supporting an applica- 
tor roller (66) for engagement with the plate 
when the inking/coating apparatus is in the 
operative position; and 

a second cradle (82. 84) for supporting an 
applicator roller (66) for engagement with the 
blanket (B) when the inkfng/coating apparatus 
is in the operative position. 

1 2. Inking/coating apparatus (10) as set forth in claim 1 . 
wherein the can-iage assembly is characterized by; 

a support arm (88, 90) having a first' end per- 
^ tion pivotally coupled to the printing unit (88A, 
90A) and having a second end portion (88B. 
90B); 

a common pivot shaft (77) on which the sup- 
port arm second end portion and the ink- 
ing/coating apparatus are pivotally mounted; 
' and, ' 

male and female latch members (103, 105) 
coupled between the common pivot shaft and 
the printing unit, with one of the latch members 
, being secured , to the common pivot shaft and 
, the other latch member being constructed for 
attachment onto the printing unit, the latch 
members being nnateable in interlocking 
engagement when the applicator head (60) is 
in the operative position. 

13. Inking/coating apparatus (10) as set forth in claim 1 , 
wherein the applicator head (60) and the printing 
unit are characterized by: 

male and female latch coupling members (103. 
105) mounted on the carriage assembly (58) 
and on the printing unit for releasably latching 
the carriage assembly In Interlocking engage- 
ment with the printing unit when the applicator 
head is in the operative position 
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Inking/coating apparatus (10) as set forth in claim 1 . 
wherein the canriage assembly (53) is character- 
ized by an elongated shank portion (88B. 90B) and 
a hub portion (S8A. 90A). the efongated shank por- 
tion being pivotally coupled to the applicator head 
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(60) and the hub portion being constructed for piv- 
otal attachment onto the printing unit 

15. A rotary offset printing press (12) having first and 
second printing unfts (22. 24) and the inking/coat- s 
ing apparatus (10) of cfaim 1 is movaWy coupled to 
the first printing unit (22) as set forth in claim 1, 
characterized by: 

a dryer (f 12) mounted on the first printing unit io 
adjacent the impression cylinder (36) of the first 
printing unit for discharging heated air onto a 
freshly printed substrate while the freshly 
, printed substrate is in contact with said inrpres- 
sion cyiifKier. 75 

16. A rotary offset printing press (12) as defined in 
claim 15, characterized in that: 

an extractor (11 2E) is disposed adjacent the 20 
dryer for e)dracting hot air, moisture and vola- 
tiles from an exposure zone (Z) betweeri the 
dryer and the freshly printed substrate. 

17. A^xbtary offset printing press (12) as defined in 2s 
cl^ 15, characterized in that: 

an intermediate transfer cylinder (40) is cou- 
yipled in sheet transfer relation with the impres- 
\, sion cylinder (36) of the first** printing unit (22); so 
r4 and, 

an Interstation dryer (1 1 4) is disposed adjacent 
^ ' the intermediate transfer cylinder for discharg- 

ing heated air onto a freshly printed or coated 
Q substrate after it has been transferred from the 3S 
Ul impression cylirxier of the first printing unit and 
C ^ '® contact with the intermediate trans- 
.frfer cylinder (40). 

18. A?"fnethod for rotary offset printing in a printing 40 
p^ss (12) of the type including first and second 
rotary offset printing units (22, 24), and using aque- 
ous or UV<urable priming ink or coating material In 
the operation of at least the first printing unit, char- 
acterized by the following steps performed at each 45 
printing unrt in succession: 
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impression cylinder (36) and the Wanket (B); 
and. 

drying the ink or coating material on the freshly 
printed substrate before the substrate is subse- 
quently processed. 



19. A method for rotary offset printing as defined in 
daim 18, wherein the drying step rs characterized 
by: 

discharging high velocity, heated air onto the 
freshly printed/coated substrate (S) while the 
freshly printed/cMted substrate is in contact 
with the impression cylinder (36) of the first 
printing unit (22). 

20. A method for rotary offset printing as defined in 
claim 18. characterized by the steps; 

transferring the freshly printed substrate (S) 
from the first printing unit (22) to an intermedi- 
ate transfer cylinder (40): and, 
drying the freshly printed substrate while it is in 
contact with the intermediate transfer cylinder. 

21. A method for rotary offset printing as defined in 
daim 18, characterized by the step: 

extracting hot air, moisture and votatiles from 
an exposure zone (2) above the freshly 
printed/coated substrate (S) while the freshly 
printed/coated substrate is in contact with the 
impression cylinder (36). 

22. A method for rotary offset printing as defined in 
claim 18. characterized by the steps: ' 

applying a primer coating of an aqueous coat- 
ing nnaterial or UV-curabte coating material to a 
substrate (S) in the first printing unit (22); and, 
drying the primer coating on the substrate 
before the substrate is processed in the second 
printing unit. 



spot or overall coating a plate (P) with aqueous 
ink/aqueous coating material or UV-curable 
ink/UV-curable coating material: so 
spot and/or overall coating a blanket (B) with 
aqueous ink/aqueous coating material or UV- 
curable ink or UV-curable coating material; 
transferring the printing-ink or coating material 
from the printing plate (P) to the blanket (B); 5$ 
transferring the inked or coated image frorii the 
blanket to a substrate (S) as the substrate is 
transferred through the nip between the 
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ABSTRACT 



An of&et lithographic printing method and machine 
having a plurality of in-line liquid application stations, 
at least one of which is an ink image-printing station for 
printing lithographic ink images on a suitable receptive 
copy sheet, and at least the final downstream liquid- 
application station is a coating application station for 
printing a protective, and/or aesthetic coating over 
selected portions of, or over the entire ink image- 
printed surface of the copy sheet. The present method 
and apparatus involves the placement of a drying sta- 
tion between liquid application stations to evaporate 
volatile solvent or vehicle from the ink images and/or 
to solidify the liquid coating applied at upstream sta- 
tions before the application of a continuous or spot 
coating thereover at the next downstream coating sta- 
tion* 



5 Claims, 1 Drawing Slieet 
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* COATING AND PRINTING APPARATUS 
INCLUDING AN INTERSTATION DRYER 

BACKGROUND OF THE INVENTION 5 

Conventional lithographic offset printing machines 
or presses comprise one or more image-printing stations 
each having a plate cylinder to which is fastened a thin 
hydrophilic, oleophc^ic printing plate having image 
areas which are oleophilic and hydroprobic and back- 
ground areas which are oleophobic and hydrophilic. 
The plate surface is continuously wetted with aqueous 
damping solution, which adheres only to the back- 
ground areas, and is then inked with oieoresinous mk 
composition which adheres only to the image areas of 
the plate as wet mk. The ink is offset-transferred to the 
rubber surface of a contacting blanket cylinder, and 
then retransferred to the receptive surface of a copy 
web or a succession of copy sheets, such as of p^r, 
where the ink gradually hardens or cures by oxidi^ion 
after passing ^ough a final drying station located 
downstream of the fhial liquid application station where 
the volatile solvent is evaporated from the ink qpmposi- 
tion of the images. 

Since image-curing is gradual, it is conventional to 
spray the printed copies with starch or other "stilting" 
powder before the copies are stacked. This prevents 
sticking of the uncured ink images to adjacent copies 
and also permits the circulation of air for the oxidation- 
curing process. 30 
» In cases where cost is not a factor and/or where the 
aesthetic advantages of a protective supercoatmg are 
desired, it is known to provide the printing machine 
with a downstream coating station having a blanket 
cylinder associated with a coating application unit for 35 
the application of an overall protective coating over the 
entire printed area of the copy sheets or web. 

This also avoids the necessity of powdering the 
printed images. Reference is made to U.S. Pat No. 
4,270,483 for its disclosure of such an apparatus. The 40 
coating unit of U.S. Pat. No, 4,27a483 is pivotally- 
assodated with the blanket cyUnder for movement be- 
tween coating and non-coating or retracted positions. 
Reference is also made to my copending U.S. patent 
application. Serial No. 65,954, filed on even date here- 45 
with. - 

Protective coating compositions also improve the 
appearance of printed documents, particukriy high 
quality, multi-color copies such as posters, product 
brochures, etc., by providing glossy or matte finishes SO 
over the entire image-printed surface or over selected 
image-printed portions thereof such as photographs, 
product illustrations, etc Selected area coating, spot 
coating or perfect registration over predetermined lim- 
ited printed areas of the copies is advantageous from a S3 
cost standpoint since the coating compositions are rela- 
tively expensive and the volume required is reduced if 
the coating is only printed in registration where desired. 
Also, spot coating is frequentiy used as a means for 
highlighting certain portions of the printed copies such 60 
as company name or logo, product lustrations, photo- 
graphs, etc. 

While the in-line application of a protective or aes- 
thetic coating over the of&et-printed images on a suc- 
cession of copy sheets will prevent the dried but un- 65 
cured printed images from sticking to adjacent copy 
sheets, the relatively wet condition of the printing ink 
composition and its solvent and/or diluent content, at 
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the time that the coating composition is applied there- 
over, and the presence of water from the dampening 
system in the copy sheets, produces a visible change in 
the appearance of the portions of the coating overlymg 
the printed images during the evaporation of the sol- 
vent, diluent, water, etc., whereby, for example, a 
glossy-surfaced protective coating acquires a flat, matte 
or non-glossy surface, particularly in areas overlying 
the dried and cured printed images, and even the af- 
fected areas are not uniform in appearance depending 
upon the colors and/or surface areas of the underlying 
printed images. For example, printed colored photo- 
graphs, half-tone illustrations, and the like, which are 
intended to be emphasized or heightened in appearance, 
such as by the application of glossy spot coatings there- 
over, undergo loss or degradation in the uniformity of 
their appearance and thdr color during the drying of 
the copy sheets. 

Also, in cases where the protective or aesthetic coat- 
ing is only spot-applied, such as over printed photo- 
graphs, product illustrations, etc., the images printed on 
other surface areas of the copy sheets remain exposed 
and can stick to adjacent copy sheets unless stilting 
powder is applied, as discussed herein before. 

The speed of operation of conventional offset print- 
ing and coating machines makes it impossible to apply 
successive continuous and spot coatings to a succession 
of copy sheets because the second coating will not ad- 
here properly to the first coating while the latter is still 
wet, and/or th^'second coating will undergo degrada- 
tion or loss of gloss during drying of the underlying 
coating. 

These defects are of substantial importance in cases 
where the additional expense of one or more coatings is 
justified by the desired results, ie., promotional posters, 
artwork, product containers, record jackets, videocas- 
sette boxes, etc. The defects, i.e., uneven surface ap- 
pearance of the coating(s), detract from the appearance 
of the underlying images or photographs, particularly in 
the case of multi-colored images or photographs and are 
due to the presence of residual volatile solvents, dilu- 
ents, water, etc., within the oieoresinous inks of the 
images or photographs, and the presence of water in the 
copy sheets, at the time that the first coating is applied 
thereover, and/or to the presence of volatile solvents, 
diluents or water within the first coating or undercoat- 
ing at the time that the second coating is applied there- 
over. The application of a top coating over tiic printed 
images and/or over a first coating retards the volatile 
solvent, diluent or water against escape in the final 
drying station, but it eventually migrates into the top 
coating during the final drying and gradual curing of 
the ink images over a period of several hours time, 
resulting in a loss of perfection in the surface finish of 
the top coating. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
novel printing and coating method and apparatus for 
the m-line application of one or more protective or 
aesthetic coatings over imaged subject matter offset- 
printed onto each of a succession of copy sheets whUe 
avoiding the usual degradation or loss of uniformity of 
the surface appearance of areas of the coating(s) applied 
over the printed images and/or over underlying coated 
areas. 
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It is another objective of the present invention to 
enable the in-line application of a second protective or 
aesthetic coating, such as a glossy-finish spot coating, 
over a first protective coating, such as a continuous 
matte-finish coating, while avoiding the problems of 5 
poor adhesion and degradation or loss of glossy surface 
appearance of the second coating. 

Essentially, the present invention is concerned with 
providing unblemished coated lithographic copies of 
the types desired in cases where the additional expense 10 
of supercoatings is justified by the desired results. 

The present method and apparatus provides for the 
in-line drying of lithographic ink imageSr including 
photographic muld-color reproductions, and/or the 
drying of first continuous or spot coatings, printed or 15 
applied at one liquid application station before the appli- 
cation of a continuous or spot coating over said ink 
images or over said continuous spot coating at the next 
downstream liquid application station by interposing an 
in-line drying station between said one and next liquid 20 
application stations in order to more completely dry the 
ink images or first coating prior to the application of a 
final coating thereover, whereby the eventual drying of 
said final coating results in a substantially perfect sur- 
fiace finish 25 

The oleoresinous inks conventionally used to print 
lithographic copies generally comprise a mixture of 
oxidizable drying oils, such as safflower oil or linseed 
oil, a compatible resin binder material, such as a pheno- 
lic resin or a varnish, pigment such as carbon black, 30 
drying agents, and a volatile solvwnt such as mineral 
spirits^r other solvent for the resin and oil. The printed 
copy sheets also contain some water from the dampen- 
ing system. Drying of the images occurs in two stages, 
namely evaporation of the volatile solvent in the first 35 
stage to form the relatively dry, tacky printed images, 
and oxidation-curing of the oleoresinous printed com- 
position which requires several hours time and results in 
the final non-sticky, smear-resistant printed images. The 
present invention is concerned with first-stage drying or 40 
solvent/water evaporation prior to the application of a 
supercoating over the printed images 

The coating compositions conventionally-used to 
apply protective or aesthetic coatings over printed 
lithographic images are aqueous solutions, dispersions 43 
or emulsions of water-dispersible or water-soluble film- 
forming binder materials, such as acrylic' resins, hydro- 
philic colloids, vinyl alcohol, etc. Also, coating compo- 
sitions free of volatile solvents or vehicles are com- 
monly used, such as resin precursor compositions which SO 
are polymerizable or curable by exposoie to ultraviolet 
or other radiation. Such compositions are based upon 
liquid acrylic monomers or pre-polymers, or photo- 
polymers and photoinitiators, cross-linking agents and- 
/or other conventional ingredients. Both solvent- 55 
applied and solvent-free coating compositions can pro- 
duce micTOporous coatings which are permeable to 
oxygen to hasten the curing of the oleoresinous inks. 
While they are also permeable to the volatile ink sol- 
vents, diluents and water> the escape of these volatiles 60 
mars the appearance of the surface finish of the coat- 
ings, as discussed supra. 

The second problem, pertinent to the embodiment of 
drying between coating stations, relates to the reduced 
receptivity of wet undercoatings for supercoatings ap- 65 
plied thereover, producing uneven, discontinuous or 
spotty supercoatings having "holidays" or areas which 
have not accepted the supercoating. 




The novel method and apparatus of the present in- 
vention overcomes these problems by drying the ink- 
imaged and/or undercoated copy sheets prior to the 
application of the undercoating over the ink-printed 
images and/or prior to the application of the supercoat- 
ing over the undercoating, whereby substantially-jJer- 
fect coatings having excellent surface properties, such 
as gloss, are produced. 

DESCRIPTION OF THE DRAWING 

FIG. 1 is a vertical cross-sectional view, through the 
final three liquid application stations of an offset print- 
ing machine, illustrating the interposition of in-iine dry- 
ing stations between the last two liquid application 
stations and a final downstream liquid application sta- 
tion which is a coating-application station. 

DETAILED DESCRIPTION OF THE DRAWING 

Referring to the drawing, FIG. 1 illustrates a down- 
stream portion of an offset printing machine 10 compris- 
ing three liquid application stations 11, 12 and 13, a 
c oating jipparatus I4 according to aforementioned co- 
pending appUcation Serial No. 65,954 filed June 24, 
1987, comprising a ooating carriage 15, a final radiation 
drying station 16 including air knives 16a, and a contin- 
uous copy sheet conveyor means 17 which moves a 
succession of copy sheets 18 through the printing ma- 
chine. 

The first liqUi^wplication station Itlis-^ conven- 
tional offset image printir^*s£ation comp^ij 
cylinder 19, to which is clamped an i 
printing plate 20 canning oleophilic 
as words, photographs, etc. on an oleophobic, hydro- 
philic background. The conventional clamping means 
permits some degree of lateral or axial adjustment and 
some degree of wrap-around or circumferential adjust- 
ment of the plate 20 relative to the plate cylinder 19. 
Plate cylinder 19 is associated with a dampening system 
21 for wetting the entire hydrophilic background sur- 
face of plate 20 with aqueous dampening fluid, and with 
an inking system 22 for selectively inking the image 
areas of the plate 20 with liquid oleoresinous ink compo- 
sition containing a volatile organic solvent 

The inked plate 20 is rotated against the ink-receptive 
surface of a blanket cylinder 23, to which the wet ink 
images are offset or transferred, and the blanket cylin- 
der 23 is rotated against a copy sheet IS, passed in the 
nip between the blanket cylinder 23 and an impression 
cylinder 24^ to transfer the wet ink images to the copy 
sheet 18 and form an image-printed copy sheet 18A. 
Some water from the dampening system is also trans- 
ferred to the surface of the copy sheet 18A. Sheet ISA 
is conveyed, imaged face up, through a 25 first drying 
interstation 25, comprising a pair of spaced, elongate air 
knives 26 and 27 and a vapor-extraction unit 28 contain- 
ing an intake fan and a outiet conduit 29 which conveys 
the volatile vehicle vapors to, a recovery unit, to the 
atmosphere or for 30 other safe disposal. 

As illustrated, the printed copy sheets 18A, are con- 
veyed by grippers past the first sur knife 26, under trans- 
fer cylinder 30 and past the second air knife 27, to form 
dried printed copy sheets 18B which move into the next 
liquid application station 12. 

The air knives 25 and 27 and the extraction unit 28 are 
conventional elements normally used as final drying 
elements on printing and coating machines of different 
types. Knives 26 and 27 are elongate tubular elements 
provided with an elongate narrow slot formed by op- 
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posed, converging walls. Heated air is circulated 
through the tubular elements under pressure and is 
expelled from the elongate slot as a concentrated nar- 
row band of high speed hot air which is directed agamst 
the ink-printed copy sheets 18A to evaporate the vola- 
tile solvent and water therefrom to release solvent and 
water vapor which is withdrawn by the extraction unit 
28. Substantial drying is produced by the first air knife 
26, and the second air knife 27 preferrably is included, 
as illustrated, to insure complete drying prior to the 
entry of the copy sheets 18B to the next liquid applica- 
tion station. 

In the apparatus of FIG. 1, the second liquid applica- 
tion station 12 can be either another ink printing station , 
such as for pnngng mic of a second colo r, or it can be a 
first coating station Thus the various elements of station 
li are numbered ^milarly to those of station 11 but 
including the suffix a. 

Where station 12 is another ink printing station , the 
first drying interstation 25, u^Stream thoefirom, func- 
tions only as a supplemental drying station and can be 
excluded or disconnected. 

Where station 12 is a first .poating application station, 
the first drying interstation 25 is a critinii component of 
the present invention. In such case, the inking system 25 
22a of station 12 is wididm^jts-sbssKDJ^c-nie^ of 
broken lines, and the (dampenin g, s ystem flay is con- 
verted to a dampener coater system by providing a 
continuous supply of the desired coating composition to 
the supply pan thereof, i.e., an aqueous disperskjn of a 3Q 
film-forming binder material containing in the case of * 
matte-finish coatings, a diffusion filler such as silica or 
the like. 

Generally, where the sta tion 12 is a first coating sta- 
tion, th e top roll wiu be a plate cylinder havmg a 35 
fall plate 2Qg for the a ppli cation of continucwus_cpatinj^ 

cylinder and then to the dried ink-printed copy sheets 
186 to form continuous coated printed copy sheets 18c 
However, if desired, ^te-xylia^erjl^ may have a 40 
spot-receptive plate or'feHef plate 20a^F>the transfer of 
spot coatings to tiie iiit^rediate^blSiet cylinder 23a 
and then to predetermined areas of the printed copy 
sheets 18B to form spot*coated printed copy sheets 18C. 

Most commonly, the first coating will be a complete 45 
or continuous coating of a composition providing a 
matte non-glossy finish or a utiHty (semi-gloss) finish, 
^ second coating will be a spot coating of a com- 
posibon proviciing aglossy finish to highlight predeter- 
mined areas of the printed, coated copies. 50 

The coated printed copy sheets 18C exiting the first 
coating station 12 are conveyed by grippers, coated side 
up, through the second drying interstation 25awhich is 
similar to the first drying station 25 and comprises a 
similar pair of spaced dongate air knives 26a and 27a 55 
and a similar extraction unit 28a and exhaust oudet 
conduit 29a 

The Hne of forced hot air from the first knife 26a; 
across the width of the copy sheets, substantially dries 
the first coating by evaporating the water vdiicle there- 60 
from, after which the dried, coated copy sheets 19D are 
conveyed by transfer roll 30tt to die second air knife 27a 
to insure complete drying of the first coating prior to 
the entry of the coated printed copy sheets 18D into the 
final coating station 13 which includes the coating- 65 
application apparatus of the copending application, in 
the illustrated embodiment, but which may be a conven- 
tional coating station. 



In cases where the first and/or second coatmg com- 
position is free of volatiles and solidifies by polymeriza- 
tion curing, the drying interstation 25a and/or down- 
stream drying station 16 will contain a suitable radiation 
source such as ultraviolet lamps. 

The coating application st ation 13 also can be similar 
to *5 *^^£^^^OE^SI^^l£0afingjstatiQaJ4with 
respecttp^e plate cytii\de£^19^-suppoiling a printing 
plate^dtopeningsystOTimi^ngs^^ blanket 
cyliD)^i:=22h--aa4-^mpf^oa^^ siftce, in a 

conventional offset printing machine having a plurality 
of liquid application stations, all of the stations are gen- 
erally simUar but use different printing plates to image 
different areas of the same copy sheet with different 
colored inks. The present apparatus, requiring at least 
one coating-application station, and modifies at least die 
final down5{re8m..^^mg station to convert it perma- 
nentiy of^^rmittmBjQo a coating-application station 
as shown by MCi. 1 oi7 alternatively, as illustrated by 
U.S. Pat. No. 4^0,'48rSiscus&^ hS^kibefore. 

Plate 20^ is ate- eEfeetjelief printing jlgfte, preselected 
areas of which are raised above tiie^;kground, gener- 
ally referred to as **relief spots" Such spots are sized and 
positioned to correspond to areas of the image-printed 
copy sheets 18D which4t4s-dearedjto selectively coat. 

The adjustable coating apparatusliPis mounted onto 
the firame 31 ofthe-^SlfXfglMSEffi^ extension of the 
coating carriage 15 into the liquid application station 13 
for adjustable coating association with either the coat- 
ing plate cylinder T3b or the coating blanket cylinder 
23b, as desired. 

The preferred coating application apparatus 14 in- 
cludes a coatmg carriage 15 which is horizontally ad- 
justably, in the machine direction, for movement be- 
tween retracted or passive position and extended or 
active position, and also vertically adjustable for move- 
ment between the levels of the plate cylinder and the 
blanket cylinder as shown by means of broken lines. 
Moreover, the coating carriage 15 comprises a horizon- 
tally-adjustable coating applicator unit 32 which is 
movable in the machine direction between different 
extended coating positions to move the coating applica- 
tor roll 33 into coating association with printing and 
blanket cylinders which are not in vertical alignment, as 
disclosed in detail in my aforementioned copending 
application. 

Thus, the coating carriage 15 and the applicator unit 
32 are adjusted in the final coating station 13 to associ- 
ate applicator roll 33 with either the spot relief plate 20A 
on printing roll 19^ for the printing of spot coatings, or 
with the blanket roll 231^ for the application of continu- 
ous coatings onto the dried, coated, printed copy sheets 
18D, to form double-coated printed copies 18E. Copies 
l8E are transported by grippers past a final downstream 
radiant dryer 16 and air knives 16a; to evaporate the 
water vehicle from the second coating and form final 
copies 18F wluch are stacked to permit fmal curing of 
the oleoresinous printing ink. 

The essential novelty of the present invention resides 
in the interpositkm of a drying statksn, such as 25 and 
250^ between an ink printing station and a coating sta- 
tion, and preferably also between coating stations on 
machines having a plurality of coating stations, in order 
to substantially completely evaporate the volatile sol- 
vent or vehicle from the printed ink images, and evapo- 
rate any residual dampening water from, the printed 
copy sheets, before the application of a spot or continu- 
ous coating thereover, and preferably to substantially 
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completely solidify and dry the first coating such as by the second coating station 13 and on through the down- 
irradiating to polynjcrize or by evaporating the volatile stream drying station 16, 16a. 

solvent, vehicle and/or water from the coated, printed After curing for several hours, the coated, printed 

copy sheets before the m-line application of a second copies 18F are found to be free of the surface defects of 
spot or continuous coating over the first-apphed coat- 5 copy sheets printed and coated in similar manner but in 

ing, as mustrated. the absence of interstation drying. 

In operation, a succession of copy sheets 18 is auto- While the present specification and drawing refer to a 
matically gripped by the conveyor means 17 and trans- continuous copy sheet conveyor means 17 carrying 
ported through one or more ink printing stations 11 into automatic grippers, it will be clear to those skilled in the 
printing contact with one or more ink blanket roUs 23 to 10 art that most printing and coaling machines convey the 
print images, such as of different colors, on predeter- copy sheets by means of automatic grippers present on 
mined areas of each copy sheet, using conventional each of a series of contacting cylinders, such as the 
oleoresmous inks containing volatUe organic solvent(s). hnpression cylinders 24, 24a and 24i> and the interposed 
At each ink-printing station 11, offset printing p late transfer cylinders 30 and 30a of FIG. 1. 
20 is fastened to a plate cylinder 15>, moisteneT-^ It is to be understood that the above described em- 
water/chemical dampening fluid by means of dampen- bodiments of the invention are illustrative only and that 
mg unit 21 and inked by means of inking unit 22. The mk modifications throughout may occur to those skilled in 
is selectively received by the image areas ofthe plate 20, the art. Accordingly, this invention is not to be re- 
wherc some water dampening solution is picked up by garded as limited to the embodiments disclosed herein, 
the ink, transferred to the surfece of the blanket cylin- but is to be limited as defined by the appended claims 
der 23 and re-transferred to the upper surface of a copy What is chimed is: 

sheet 18 passed in the nip of cylinder 23 and impression 1. In a contmuous in-line offset lithographic printing 

cylinder 24. At this point, the mk images on each im- machine for printing and coating a continuous succes- 

aged copy sheet 18A still contain the volatile orgamc sion of receptive copy paper sheets, comprising a plu- 

solvent and some water dampening solution which mi- rality of Hquid application stations, each comprising a 

gr^es mto the copy paper. plate cylinder for supporting a lithographic printing 

Rather than moymg the inked copy sheets 18A di- plate and including means for supplying oleous printing 
rectly from a printing station 11 to a coating station 12, composition to oleophilic image areas on the water- 
as is conventional in the art, the present method and 3^ coated surface of a said printing plate supported 
apparatus provides for intermediate or interstation dry- thereon, a blanket cylinder for receiving said printing 
mg pf the inked copies to evaporate the volatile organic composition and water from said plate cylinder and for 
solvent and water dampening solution from the ink transferring said printing composition and water to a 
images and copy paper to form soivent-free copies 18B succession of individual receptive copy paper sheets, 
pnor to the application of a protective and/or aesthetic 35 and an impression cylinder forming a nip with said 
coating thereover. blanket cylinder through which said individual rccep- 
the embodmaent of FIG. 1 the ink-printed copies tive copy paper sheets are passed to receive printing 
18A are moved through an mtcrstation drying station composition and water from said blanket cylinder, at 
25 by directing die path ofthe copy sheets down under least one said liquid application station being an up- 
a transfer cylinder 30 and up over the coating unpres- 40 stream ink printing station for the transfer of printing 
sion cybnder 24fl of ^e coating sta tion 12. The drying composition m the form of ink images containing a 
of the copy sheets isaccompiisnecnrrtnier or more high volatile vehicle onto said succession of copy sheets, and 
velocity hot air knife drying elements, such as 26 and 27 at least one said liquid application station being a down- 
shown m FIG. 1, which heat the ink image, sufficiently stream coating station for the application of a printing 
lowermg tiie solvent vapor pressure whUe the high 45 composition in tiie form of a continuous or spot coating 
velocity au: scrubs the vapor from the surface to evapo- of liquid composition over the ink-imaged surface of 
rate substantiaUy all of the volatile organic solvent and said copy sheets, means for feeding sakl succession of 
water and fonn substantially solvent-free copies 18B individual receptive copy paper sheets through the nips 
before the copies 18B pass m tiie coating nip at coating of said blanket and impression cylinders of said liquid 
station 50 application stations, and a final downstream drying 

The evaporated solvent and moisture is drawn into station for drymg or otherwise solidifying said coated 

the solvent extraction unit 28 by an exhaust fan 31 and copy paper sheets, the improvements which comprises 

removed from Uie ambient atmosphere by conduit 29 an mtermediate in-line drying station positioned after 

for safety purposes, each of said liquid application stotions, each said drying 

On machmes havmg a single coating application sta- 55 station comprising means for directing forced hot air 

don, such as station 12 or station 13 of FIG. 1, the sol- against the ink printed copy paper sheets to effect the 

vent.free copies 18B are moved through said coating evaporation of water and the volatile vehicle from tiie 

station 12 or 13 to receive eitiier a continuous or a spot ink images printed on said copy paper sheets prior to the 

coatmg to form coated, printed copy sheets 18C whk:h entry of tiie ink-imaged copy paper sheets into the next 

are transported to the final downstream drying station 60 liquid application station including into said coating 

10, loa. On machmes having two coating stations 12 station. 

and 13 med for the application to two superposed coat- 2. A printing machine according to claim 1 having 

ings. either of which may be spot or continuous, matte two adjacent downstream coating stations, character- 

or glossy, the dned, printed copy sheets 18B are moved ized by the presence of another intermediate in-line 

through the first coatmg station 12 to form coated, 65 drying statk>n positioned in-line therebetween to effect 

pnnt^ copy sheets 18C which are moved tiux)ugfa tiie the solidification of tiie coating applied at tiie first coat- 

second mterstation drying station 23a to form dried ing station prior to tiie entry of the coated copy sheets 

coated copy sheets 18D. Sheets 18D are moved tiirough into the second coating station. 
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3. A printing machine according to claim 1 in which 
said coating station comprises a coating application 
assembly which is adjustably supported for coating 
association with either the plate cylinder, for the appli- 
cation of spot coatings, or the blanket cylmder» for the 
application of continuous coatings, to said copy sheets. 

4. A printing machine according to claim 1 in which 



10 



said intermediate drying station also comprises a vapor 
extraction means. 

5. A printing machine according to claim 1 in which 
said means comprises an air knife. 
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[57] ABSTRACT 

Coating apparatus for applying continuous or spot coat- 
ings to an image printed surface includes a plate cylin- 
der; a blanket cylinder for transferring a coating mate- 
rial from the plate cylinder to the copies; a blanket 
coating fx>Ilcr for transferring a continuous layer of 
coating material to the blanket cylinder; a plate coating 
roller for selectively applying spot coatiflg material to 
the plate cylinder, a first retractor for moving the blan- 
ket coating roller laterally into and out of transferring 
engagement with the blanket cylinder; and a secotKl ' 
retractor for moving the plate coating roller into and 
out of transferring engagement with the plate cylinder. 

14 Claims, 3 Drawing Sheets 
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Modem high speed printing presses are dangerous to 
TWO HEADED COATER work around in ordinary circumstancest and are partic- 

ularly dangerous when operating at full speed, it would 
This invention relates in genera] to coating apparatus be vinually impossible to clean the prior art coaters 
for printing presses, and more panicularly to a dual 5 such as the coater shown in the Jahn patent while the 
headed coater adapted to provide overall or spot coat- press is operating, and especiaily difficult for example to 
ing on a printed sheet or web as a final or near final step clean the blanket coater while printing spot coatings on 
in the printing process. a subsequent job. 

The advanuges of coating printed sheets are well Accordingly, it is an object of this invention to pro- 
known, and much effort has been expended in provid- 10 vide coating apparatus for applying continuous or spot 
ing satisfactory apparatus for carrying out the coating coatings to an image printed surface comprising: a plate 
process. Among the many patente relating to coating cylinder, a blanket cylinder for transferring a coating 
apparatus are U.S. Pat. Nos. 4,615,293. 4,569,306, material from the plate cylinder to the copies; a blanket 
4.685,414, 4,446.814. 4,421,027. 4,399,767, 4,397,237, coating roller for transferring a continuous layer of 
4.308.796, 4.270,483, and 3.931.791. coating material to the blanket cylinder; a plate coating 

For flexibiUty and to reduce costs, printing presses selectivcly applying spot coating material to 

are often assembled from a plurality of substantially P^** cylinder; first rctractmg means for moving the 

identical printing units, the number of units used being ^j"'^^ ^ller latci^ly into and out of transfer- 

determined by the number of colors to be printed. Each ™« engagement with the blanket cyhnder; and second 
printing unit applies a different color ink to the sheet or ^ ^ot moving the plate coatmg roDcr 

web to form the printed image. It is advantageous, to ^ tnmsfcmng engagement with the plate 

reduce costs, and maintain flexibility in adapting the cyhnder. . . ^ 

press to different jobs, to provide coating apparatus that . » ^^^^^^ ?^Jf" ^ "^L^'^"" ^j" 
may be selectively engaged with the plateTr blanket fPPf"^^»f of the type described and ftirih^ includ- 

cylinders of an e;dstini printing unit to carry out the tachometer or other means responsive to the rou. 

. j®,.*^ J *k*» 41./.^.*:.. tion of the plate and blanket cyhnders for providms 
coating operation and disengaged sothat the prmting signals proportional to the press speed and con- 

unit can be used for its normal purpose or allowed to ^^^^ Jpo^c to the speed signalsfor control- 
idle when coatmg is not required. , , . ^ ling the speed of the plate andbknkeTcoating rollers. 

^T^?l mentioned above. Jahn U.S. Pat. 3^ j;^^^^ object of this invention to pro^de drive 

No. 4,613.293 shows a mediimiappli^^^^ means for the plate and blanket coating rollers, and 

machine. The medium applicator (coater) is disposed independent controllers for each of the drive means 
downstream of the pnntmg umts of the machine, and ^^^i^g ^he relative speeds of the plate and blanket 
includes two applicator rollers, one contacting the rol- ^q,,^^ bhmkei cylinders respcc- 

Icr that would function as the plate roller in a omven- 35 ^j^^jy ^e continuously controlled to adjust the shear 
tional printing unit and the other contacting the blanket ^ between the rollers and the cylinders at vari- 
cylinder. The coaling rollers are disposed on the up- ^^^^ enhancing the coating operation, 

stream side of the plate and blanket cylinders respec- jtij] ^her object of this invention to provide a 

tively of the coating assembly. retracting assembly for moving one of the plate and 

Although the coating apparatus described m the Jahn ^ blanket coating rollers horizontally into and out of en- 
patent IS theoretically capable of carrying out the spot gagcment with one of the plate and blanket cylinders, 
and blanket coating operations as described, m practice, and for lifUng the coating roller assembly away from 
the arrangement shown in the Jahn patent is impracti- the cylinder for easy access during cleaning, 
cal. and would be of little use in a large scale printing it jj still another object of this invention to provide 
application. 45 means for translating the other coating roller into and 

Printers can produce high volumes of printed mate* out of engagement with the other cylinder, the out of 
rial rapidly through the use of modem printing presses. engagement position adapted to permit cleaning of the 
The presses are extremely expensive, and the amount of roller and associated apparatus, 
time required to reconfigure the press from one job to It is a stfll further object of this invention to provide 
another is non-productive, and costiy. Accordingly, 50 control means responsive to sensing tachometers or 
there is a need for presses and associated coating appa- other means providing signals proportioned to press 
ratus that minimiM the time required to clean up from speed coupled to the plate and blanket cylinders for 
one run, and set up and commence the next run. Al- controlling the rotation of the coating rollers and aaso- 
though versatile coaters that can apply spo^ and blanket dated pick up and metering rollers for controlliag the 
coatings are desirable, ordinarily only one coater at a S5 amount of coating material applied to the printed page, 
time is actually in operation. Where consecutive jobs It is a still further object of this invention to provide 
require the same sort of coating, particularly blanket control means for incrementally adjusting the relative 
coating, it may not be necessary 10 clean up the coater speed of the pickup, metering, and coating rollers rela- 
between jobs. However, the coating lacquers cannot be tive to the speed of the plate and blanket cylinders, 
allowed to dry on the rollers, and therefore, especially tio It is a feature of this invention that coating rollers can 
when switching from blanket to spot coating or vice- be employed, because of the placement thereof on op- 
versa. or if there is a wait between jobs, it is necessary posite sides of the press unit, that are larger in diameter 
to clean up the coaters after each job is completed. In than those utilized in prior art coaters. The use of large 
addition, cleanup is necessary when switching between diameter coating rollers reduces the speed of roution of 
different coating compositions, such as aqueous and u-v 65 the rollers, and thereby the tendency of the rollers to 
coatings. Such coatings are incompatible, and the coat- sling coating material off the surface by centrifugal 
ers must be cleaned between applications of such differ- force. This is especially advantageous in pattern or 
ent coatings. spotting coating operations, where the surface speeds of 
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the applicator roller and plate cylinder must be the Turning now to the spot coater assembly of the in- 
same. The use of larger rollers reduces the centrifugal ventionp the assembly 30 includes a coating roller 32, a 
force produced at ihc surface of the applicator roller, pick up roller 34, and a metering roller 36, aU joumalled 
thus greatly reducing the slinging or misting of coating in a conventional fashion in a laterally translauble 
material, when the present invention is employed. 5 frame 38 as will be more fully described in connection 
Slinging or misting of coating material greatly increases with HG. 2. 

the difficulty of cleanup after a coating operation. Referring to FIG. 2, pickup roller 34 is adapted to be 

While the novel aspects of the invention are set forth at least partially immersed in a container 31 of coating 

with particularity in the appended claims, the invention material, such as lacquer 33. The container is <»nitted 

itself, together with further objects and advantages 30 from FIG. 1 of the drawing, so as not to obscure the 

thereof, may be more readily understood by reference remaining elements. Pick up roller 34 rotates counter 

to the following detailed description of the invention, clockwise, and metering roller 36, by virtue of thespac- 

taken in conjunction with the accompanying drawings. ing at the nip and the relative speed thereof with respect 

BRIEF DESCRIPTION OF THE DRAWING „ ^'^^ T^^P '°"f[' T'^^^l T^'^'r "^l'"^ 

1 3 matenal transferred to the coaung roller 32 from pickup 

FIG. 1 is a side elevation of a two headed coater in roller 34. Spot coating assembly 30 is shown in its re- 
accordance with this invention; tracted position in FIG. 1. In this position the assembly 
FIG. 2 is an enlarged segmental side elevation of the is accessible for cleaning, even while the press is run- 
plate coating assembly of the two headed coater of ning. To this end, a work space is provided adjacent to 
FIG. 1; and 20 the coating assembly on a platform 40 on which an 
FIG. 3 is a segmental side elevation of the blanket operator may stand, to gain access to the spot coating 
coating assembly of the two headed coater of FIG. 1. assembly for service and cleaning. 

Referring now to FIG. 1, a simplified view of a print- Referring now to FIG. 2, the spot coater 30 is shown 
ing unit, preferably the last unit, of a multi-stage offset in its operating position with coating roller 32 engaging 
printing press is illustrated with the coating apparatus of 25 plate cylinder IZ Each of the rollers 32, 34, and 36 of 
the invention operatively associated therewith. The the spot coating assembly 30 is driven by a separate 
coating apparatus of this, invention is specially adapted hydraulic motor 42, 44 and 46 respectively. Conven- 
: to allow it to be retrofitted to a variety of printing units, tiona] hydraulic lines 48 convey pressurized hydraulic 
either during manufacture, or after a press has been fluid from a pump and controller valves to the motors 
' installed in a print shop. The damping and inking sys- 30 and provide for a return to the pump (not shown). The 
terns employed in a conventional printing unit are not control valves are connected to controller 20. A speed 
shown. They may be omitted if the coating tmit is de- sensor is provided on each of hydraulic motors 42, 44 
signed solely for coating, removed, or simply disen- and 46. The speed sensors are connected to controller 
gaged or not used in a printing unit retrofitted for coat- 20 via sensing lines 50. 52 and 54. Controller 20 prefera- 
ing in accordance with this invention. The unique con- 35 bly includes conventional displays such as digital for the 
struction of the two headed coater of this mvention press speed 60. metering roller speed 62, pickup roller 
permits the coating rollers to be moved into contact speed 64, and plate coating roller speed 66. The speed of 
with the plate cylinder and blanket cylinder of the con- each of the metering, pickup and coating rollers is ad- 
verted printing unit» and to be withdrawn to accessible justable by means of controls 68, 70 and 72 respectively 
positions for cleaning when not in use. 40 that are coupled to the controller valves. In addition, 
Printing unit 10 includes a plate cylinder 12 and a controller 20 is responsive to the press speed as sensed 
I counter rotating blanket cylinder 14. As used herein, by uchometer 22 for correspondingly increasing or 
plate and blanket cylinder refer to the assemblies includ- decreasing the speeds of the motors driving pickup, 
ing plates and blankets, and associated clamps and the metering and coating rollers^ so as to maintain synchro- 
like, that are disposed in recesses 13 and 15 shown sche- 45 nization with the press. It will be understood that syn- 
matically in the drawing for simplicity. Blanket cylinder chronization does not necessarily mean that all of the 
14 contacts an impression cylinder 16 under some pres- rollers are driven in such a manner as to provide zero 
sure and the printed sheet is normally passed through slip (relative speed) at the nips, but rather that the de- 
tbe nip between the blanket and the impression cylin* sired conditions, which may inclnde relative shear at 
ders in a manner well understood by those skilled in the 50 the nips, are maintained as the press speed is increased, 
art. Cdnventicmal drive means, including cylinder gear In accordance with a presently preferred embodiment 
wheels, a main driver motor and associated controls, of the invention, the relative speeds of the rollers are set 
not shown, synchronize the rotation of the plate cylin- while the press is running at a low speed, and the con- 
der, blanket cylinder, and impression cylinder, with the troUer 20 adjusts the H^eeds of the motors driving the 
rest of the press. 55 pickup, metering and coating rollers, to maintain the 
A controller 20 continuously monitors the press same relative speed as the press ^>eed increases. By 
speed through the use of a speed sensor, such as U- adjusting controls 68, 70 and 72, the relative speeds may 
chometer 22, which may be an optical encoder having a be fme tuned at any press speed, 
wheel 24 arranged to bear against the plate cylinder (or As shows in FIG. 2, i»ckup roller 34 and metering 
the blanket cylinder if it is more accessible) for provid* 60 roller 36 are driven directly by hydraulic motors 44 and 
ing a continuous speed signal to controller 20. As used 46 respectively, while coating roller 32 is driven indi- 
hcrein, the term tachometer is intended to encompass rectly by the motor via gear wheels 79, 80, and 81. 
any device that provides a signal from which the rcla- Those skilled in the art will recognize that the precise 
tive speed of the press may be determined. Many manner in which the rollers are driven may be changed 
presses incorporate such devices internally, and the 65 to accommodate different arrangements, the particular 
outpuu from internal tachometers of whatever sort are arrangement shown in FIG. 2 therefore representing 
often suiuble as speed signals for the coaters of the only an example ofa presently preferred embodiment of 
present invention. the invention. 
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Frame 38 of spot coating assembly 30 is laterally While the invention has been described in connection 
translatable on horizontally disposed traverse rod 86 with a presently preferred embodiment thereof, those 
rigidly mounted in a support 89, which is attached to skilled in the art will recognize that certain modifica* 
coating unit 10. Frame 38 is attached to bearing blocks tions and changes may be made therein without depart- 
92 and 94« that slidably engage rod 86. Linear hydraulic 5 jng from the true spirit and scope of the invention, 
actuator 96 is attached to bracket 97 of frame 38 at one which accordingly is intended to be defined solely by 
end, and to support 89 at the other, for laterally translat- the appended claims, 
ing coating assembly 30 into and out of engagement what is claimed is: 

with plate cylinder 12 as illustrated in FIGS. 1 and 2 |, Coating apparatus for applying continuous or spot 
respectively. 1^ coatings to a plate cylinder and a blanket cyhnder of a 

While plate coating assembly 30 is supponed on a printing press in which the plate cylinder is disposed 
cantilevered arm of support 89 in accordance with a generally above the blanket cylinder and arranged so 
presently preferred embodiment of this invention, other ^^^^ ^ pi^^g coater and a blanket coater can be 

functionally equivalent arrangements might be useful serviced while the other coater is operating; 
on printing suges having different configurations from 15 ^ retractoble blanket coater disposed on one side of 
the ones shown. the plate and blanket cylinders for transferring a 

Referring now to FIGS. 1 and 3, the blanket coating coating material to the blanket cylinder; 

assembly 100 of the invention is shown. Like the spot ^ retracublc plate coater disposed on a side of the 
coating assembly, blanket coating assembly 100 mcludes ^^j^^^ cylinders opposite the blanket 

a pickup roller 104 extending into a tray 105 adapted to 20 ^ applying coating material to said 

contain a supply of coating liquid, such as lacquer or the cylinder- 

Uke. Pickup roller 104 rotates clc<:kw^^^^^^ transfer ^ P ^ 

the coating liquid onto blanket <=o^"^« J^"" ket coater between an operating position in contact 

amount dete^med by m^^^ ^^^^ ^ ^ ^^^^ 

metering and blanket rollers are dnvcn by hydraulic 25 of contjict with the blanket cvlinder- 

motors "\"J-Vkl^^^^^ pr ^ivt^^said plate 

□ via gear wheels !L J*^^ coater between an operating position in contact 

O I^^JS^h^r^ ujth said plate cylinder and a s^^ 

ill TJy d^rihcd in conn^ion with the plate coating 30 of contact with the plate cylinder; and 

e: ^^fmbly Similarly, speed sensors, not shown, are lifting means for btog the blanket coater awa^ 

Z oSr^tix^lv engaged with each of the rollers or the the blanket cylinder so that when one of the plate 

W motors to' provide feedback signals representing the and blanket coaters is opcratmg and the otheris out 

^ J rotational speed of the rollers. of contact, the out of contact coater may be scr- 

Blanket coating assembly 100 is carried by bearing 35 viced without interfering with the operauon of the 

blocks 120 and 122 slidably mounted on traverse rod operating one of the plate and blanket coaters. 

124, which is rigidly attached to cantilever arm 130 of 2, The coating apparatus of claim 1 in which the plate 

^ carriage 132. Linear hydraulic actuator 133 has one end coater comprises a plate coating roller and in which the 

H 136 coupled to a bracket 138, which is atuched to blan- blanket coater comprises a blanket coating roller and a 

hi ket coating assembly 100 by bolts 141, or in other con- 40 plate coater motor for rotating sak! plate coatmg roller; 

yl venient fashion. Operation of actuator 134 translates a blanket coater motor for rotating the blanket coating 

f": plate coating assembly 100 into and out of engagement roller, and also comprising 

"11 with blanket cylinder 14. Carriage 132 is attached to speed sensor means for providing a press speed signal; 
^ lifting cable 134, which extends up track 140 to conven. 

D tional lifting means (not shown) to permit blanket coat- 45 control means responsive to the press speed signal for 

lI ing assembly 100 to be raised to the position shown in controlling the speed of the plate coater motor and 

phantom in FIG. 1, for cleaning or other servicing. blanket coater motor. 

Conventional means, such as a linear hydraulic actuator 3 xhc coating apparatus of claim 2 wherein sid speed 

atuched to cable 134, are employed to pull carriage 132 ^^^^ meuiB comprises tachometer means coupled to 

to the raised poMticm. It will be appreciated by refer- 50 ^j^^ ^j^^^ cylinder and the blanket cylinder, 

encc to FIG. 3, that it is necessary to laterally translate ^ coating iqyparatus of claim 2 further compris- 

assembly 100 to the left before raising the carriage, m . ^ pickup roller for transferring a coating Equd to 

order that blanket coating roller 106 will clear tfw PC- -i^ig coating roller and a metering roDer for con- 

ripheryofplate cylinder 12, as the carnage is raised. trolling the amount of coating Uquid transferred to the 

When the carriage is raised, space is weated on plat- 55 ^ ^^^^ 

form 150 for an operator to service blanket coatmg *- 5. jhe coating apparatus of claim 4 further compris- 

assembly 100. ^ . « ins motor means for rotating the pickup roller and the 

It wiU be understood that a second controller tmit P f 

dmilar to controller 20 is provide! for ^"troltog Ae "^^'^ ^ ^ ^ 5 therein .aid 

rotation o pjcku^ S^cTtXT.^^ contioS eans Is iiS to ^ 

SaiSJ^J^^^ ing the speed of the pickup rol^ 

sS^h^ remSni "«P^ ^ the press speed signal 

eloi^SS dready shown «id de- 7. The coating apparatus of chum 2 further oompra^ 
^\L7n comiection with the plate coater. As was the 65 ing a pickup roUer 

case in connection with spot coater 3a hydraulic motor the blanket coatmg rolto and a mctaing foUer for 

14 drives coating roller 106 through an intermediate controlling the amount of coatmg hquid transferred to 

gear 152 in conventional fashion. the blanket coatmg roller. 
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8. The coating apparatus of claim 7 further compris- 
ing motor means for rotating the pickup roller and the 
metering roller. 

9. The coating apparatus of claim 7 wherein said 
control means is connected to said motor means for 
varying the speed of the pickup roller and the metering 
roller in response to the press speed signal. 

10. Coating apparatus for a printing press including a 
plate cylinder and a blanket cylinder, comprising: 

a coating assembly including a coating roller engag- 
ing one of the plate cylinder and the blanket cylin- 
der» a pickup roller engaging the coating roller, and 
a metering roller; drive motors coupled to each of 
the coating roller, the pick up roller and the meter- 
ing roller; and 

speed sensor means coupled to a printing press and 
responsive to the speed of the press and coupled to 



8 



10 



15 



the drive motors for independently controlling the 
routional speeds of at least two of the coating 
roller, the pickup roller and the metering roller. 

11. The coating apparatus of claim 10 in which the 
speed sensor means comprises a tachometer coupled to 
the press. 

12. The coating apparattis of claim 11 in which the 
tachometer is coupled to the plate cylinder of the press. 

13. The coating apparatus of claim 10 comprising 
individual speed controllers for each of the drive mo- 
tors, so that the relative speed at the nip between any 
two adjacent rollers can be adjusted. 

14. The coating apparatus of claim 13 further com- 
prising means for maintaining the relative speeds of the 
pickup, metering and coating rollers as the press speed 
varies. 
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[57] ABSTRACT " 

A coating apparatus for use in a sheet-fed or web-fed, 
ofEset rotary or flexographic printing press to apply a 
protective and/or decorative coating to the surface of 
freshly printed sheets includes a doctor blade coating 
unit coupled to a pickup roller for supplying liquid 
material from a reservoir to the surface of a pickup 
roller mounted on a press delivery drive shaft Liqmd 
material is circiilated through the reservoir of the doc- 
tor blade imit by suction flow produced by a return 
pump. This prevents the buildup of a positive pressure 
differential within the doctor blade reservoir. The doc- 
tor blade reservoir is maintained at below ambient pres- 
sure level, thereby preventing leakage through the end 
seals. A vacuum sensor circuit provides a visual indica- 
tion of air vacuum pressure in the doctor blade reser- 
voir chamber, and a vacuum sensor switch applies elec- 
trical power to an audio transducer. The audio trans- 
ducer produces an audible alarm in response to an in- 
crease m doctor blade chamber pressure, thereby pro- 
viding advance warning of an impending end seal fail- 
ure or a worn doctor blade condition. 

10 Claims, 9 Drawing Sheets 
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COATING APPARATUS FOR SHEET-FED, 
OFFSET ROTARY PRDJTING PRESSES 

CROSS REFERENCE TO RELATED 5 
APPLICATION 

This is a continuation of application Ser. No. 
07/879,841, filed May 6, 1992 now U.S. Pat No. 
5,207,159 which is a continuation-in-pan of application 
Ser. No. 07/752,778 filed Aug. 30, 1991 now U.S. Pat. 
No. 5,176,077. 

FIELD OF THE DsVENTION 

This invention relates to sheet-fed or web-fed, offset 
rotary or flexographic printing presses, and more par- 
ticularly, to a new and improved apparatus for the in- 
line application of protective and decorative coatings or 
inks to the printed surface of freshly printed sheets or 
weh. 

20 

BACKGROUND OF THE INVENTION 

Conventional sheet-fed, offset rotary printing presses 
typically include one or more printing stations through 
which individual sheets are fed and printed with wet 25 
ink. After final printing, the sheets are fed by a delivery 
conveyor system to the delivery end of the press where 
the freshly printed sheets are collected and stacked. In 
a typical sheet-fed, offset rotary printing press such as 
the Heidelberg Speedmaster line of presses, the delivery 
conveyor system includes a pair of endless gripper 
chains carrying spaced laterally disposed gripper bars 
and grippers which are used to grip and pull fireshly 
printed ^eets from the impression cylinder and convey 
the sheets toward the sheet delivery stacker. The grip- 35 
per chains are driven in precisely timed relation to the 
impression cylinder by gripper chain sprocket wheels 
which are laterally spaced between a delivery drive 
shaft mounted on opposite sides of the press frame. The 
delivery drive shaft is mechanically coupled by gears 4Q 
for synchronous rotation with the impression cylinder. 

Since the inks used with offset type printing presses 
t>T)ically remain wet and tacky for some time after 
printing, special precautions must be taken to insure that 
the wet inked surface of the freshly printed sheets is not 45 
marked or smeared as the sheets are transferred from 
one printing station to another, and through the deliv- 
ery system to the sheet delivery stacker. The printed 
surface of the paper dries relatively slowly and can be 
smeared during subsequent processing, particularly 50 
when the printed sheets are stacked. In order to mini- 
mize smearing, a dryer may be mounted along the deliv- 
ery path of the printed sheets, or an anti-offset spray 
powder may be sprayed on the printed surface. 

In some printing applications, it is desirable that the 55 
press be capable of applying a protective and/or deco- 
rative coating over all or a portion of the siH"face of the 
printed sheets. Typical coating solutions include var- 
nish, lacquer, dye, moisturizers and ink. Such coatings 
typically are formed of a UV-curable or water-soluble 60 
resin applied as a liquid solution or emulsion by an 
applicator roller over the freshly printed sheets to pro- 
tect the ink and improve the appearance of the sheets. 
Use of such coatings is particularly desirable when 
decorative or proiective finishes are required such as in 65 
the production of posters, record jackets, brochures, 
magazines, folding cartons and the like. In cases where 
a liquid coating is to be applied, the coating operation is 




carried out after the final ink printing has been per- 
formed, most desirably by an in-line coating application. 

DESCRIPTION OF THE PRIOR ART 

Various suggestions have been made for applying the 
coating as an in-line press operation by using the final 
printing station of the press as the coating application 
station. For example, in U.S. Pal. Nos. 4,270,483, 
4,685,414 and 4,779,557, there are disclosed coating 
apparatus which can be moved into position to allow 
rhs blanket cylinder of the last printing station of a press 
to be used to apply a coating material to the sheets. In 
U.S. Pat. No. 4,796,556, there is disclosed a coating 
apparatus which can be selectively moved between the 
blanket cylinder or the plate cylinder of the last printing 
station of the press so that the station can be used as a 
coating station for the press. 

Suggestions for overcoming the problem of the loss 
of a printing station when coating is desired have also 
been made, such as that set forth in U.S. Pat. No. 
4,934,305 which discloses a coating apparatus having a 
separate timed applicator roller positioned to apply the 
coating material to the printed sheet while the sheet is 
on the last impression cylinder of the press. This is said 
to allow the last printing station to be operated simulta- 
neously as both an ink application station and a coating 
station so that no loss of press printing unit capability 
results. Another approach to providing a coating station 
without losing the printing c^abilities of the last print- 
ing station is to provide a totally separate coating unit 
downstream of the last printing station so that the coat- 
ing is applied to the sheets after final printmg and before 
the sheets have reached the sheet delivery stacker. Such 
an approach is suggested in U.S. Pat. Nos. 4,399,767 and 
4,706,601. 

Conventional coating apparatus which is operable as 
an in-line press operation utilizes an engraved transfer 
roller, with the liquid coating being applied to the en- 
graved roller by means of a doctor blade assembly. The 
doctor blade assembly includes an elongated housing 
having a reservoir chamber extending the length of the 
transfer roller for holding a volume of coating liquid in 
wetting contact with the circumferential surface of the 
transfer roller. A pair of circumferentially spaced doc- 
tor blades extend longitudinally along the reservoir 
hoTising on either side of the chamber. The doctor 
blades are angled tangentially toward the transfer roller 
surface, and seal the reservoir chamber against the rol- 
ler surface and wipe the roller surface to deposit liquid 
in the cells of the engraved transfer surface. 

The reservoir chamber is pressurized with coating 
liquid, which is pumped from a remote supply drum 
bto the upper region of the pressure chamber. After the 
pressure chamber fills to a certain level, it is returned to 
the remote drum by gravity flow. Occasionally, the 
doctor blade reservoir chamber becomes completely 
filled with the coating liquid when the volume of coat- 
ing liquid being delivered to the doctor blade reservoir 
chamber exceeds the gravity flow return rate. The posi- 
tive pressure may caiise the seals at the ends of the roller 
to leak, allowing the coating liquid to drip onto the 
floor or onto adjacent press parts. Occasionally, the 
coating liquid may be slung from the roller onto adja- 
cent press equipment and operator areas. Moreover, the 
buildup of positive pressure within the doctor blade 
reservoir chamber accelerates the wear of the end seals. 

It will be appreciated that the transfer roller may be 
operated at high speeds, for example, on the order of 
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1,000 linear feet per minute, and that the end seals of the 
doctor blade assembly will tend to wear quickly. The 
end seal wear is accelerated by the buildup of positive 
pressure within the doctor blade chamber. Low volume 
drip leakage can be collected in a drip pan or catch tray, 5 
but as the end seals wear, the coating liquid will be 
slung from the transfer roOer, thereby causing a difficult 
cleanup problem. When this occurs, the press must be 
shut down, the doctor blade head must be removed, and 
the end seals replaced. The steps of rebuilding or replac- 10 
ing the end seals and realigning the doctor blade head 
causes an unacceptable amount of press downtime. 

One approach for overcoming the problem of end 
seal wear is to provide stationary end seals which are 
mounted on the press frame, and which bear in sealing 15 
engagement against the ends of the transfer roller, so 
that the doctor blade head may form a seal with station- 
ary seals rather than with the dynamic seals carried on 
the transfer roller. Another approach is to use rotary 
end seals which include an end plate which is resiliently 20 
engaged against the end surface of the transfer roller, 
with a seal member being secured between the end plate 
and the end portions of the roller by qiiick removal 
mounting lugs. 

While the foregoing mechanical approaches to limit- 25 
ing end seal wear and thereby avoiding leakage have 
been moderately successful, and some arrangements 
have reduced downtime by quick change mounting 
features, the end seals nevertheless are still experiencing 
accelerated wear and early failure, thereby causing 30 
frequent replacements and unacceptable downtime for 
correction of end seal leakage, 

OBJECTS OF THE EWENTION 

Accordingly, there exists a need for a new and im- 35 
proved m-line coating apparatus for use in a sheet-fed or 
web-fed, offset rotary or flexojgraphicjgrinting press for 
applying a protective and/or decorative coating to the 
printed surface of freshly printed sheets which does not 
require any expensive or substantial press modification 40 
or result in any impairment of normal press operating 
capability. 

Specifically, the principal object of the present inven- 
tion is to provide a new and improved in-line coating 
and/or inking apparatus of the character described 45 
which achieves a reduction in end seal leakage. 

SUMMARY OF THE INVENTION 

The present invention provides a new and improved 
in-line doctor blade apparatus for applying a protective 
and/or decorative coating and/or inking to the surface 
of freshly printed sheets in a sheet-fed or web-fed, offset 
rotary or nexographic printing press which is highly 
reliable and effective in use, yet which does not require 
any expensive or substantial press modification or result 
in any impairment of normal press operating capabihty. 

The reservoir of a doctor blade head is supplied with 
coating material from a remote supply drum. To insure 
that an adequate supply of coating liquid is always pres- 
ent within the doctor blade reservoir, the coating mate- 
rial is drawn from the remote supply drum and is circu- 
lated by suction flow constantly through the reservoir 
In contrast to the conventional approach of positively 
pressurizing the doctor blade reservoir with Lquid coat- 
ing pumped from the remote drum to the reservoir, the 
coating material is instead circulated through the reser- 
voir by suction flow. That is, instead of charging the 
reservoir with coating liquid pumped from the remote 
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drum and thereby creating a positive pressure condition 
within the doctor blade reservoir, circulation through 
the reservoir is induced by suction flow provided by a 
suction pump having an input connected for drawing 
coating liquid firom the doctor blade reservoir, and 
returning it by forced (positive pressure) flow to the 
remote supply drum, rather than by gravity flow return. 

As a result of the suction flow arrangement, the hquid 
material is drawn firom the remote supply drum at a 
greater rate than the rate of withdrawal of the liquid 
material by the pickup roller, and a substantially con- 
stant supply of liquid material will always be present 
within the doctor blade reservoir. A benefit of the suc- 
tion flow arrangement is that a positive pressure buildup 
does not occur within the doctor blade chamber. More- 
over, Hquid material which rises above a predetermined 
fill level is drawn out of the doctor blade reservoir by 
the suction pump, and is returned to the remote drum. 
Consequently, the end seals are not subjected to high 
pressure differential conditions. Instead, the suction 
flow arrangement produces a negative pressure differ- 
ential, with the doctor blade chamber bdng operated at 
a level below atmospheric. Under negative pressure 
conditions, leakage of coating liquid is virtually non- 
existent, and the operating life of the end seals is sub- 
stantially increased. 

According to another aspect of the present invention, 
visual and audible alerts are provided by a vacuum 
sensor line which is coupled to the vacuum space within 
the doctor blade chamber. The sensor line is coupled to 
a vacuum gauge which provides a visual indication of 
the suction pressure within the doctor blade chamber. 
A vacuum sensor switch is also coupled to the chamber 
for selectively applying electrical power to an audio 
transducer when the pressure within the vacuum cham- 
ber rises above a predetermined safe operating suction 
level. 

Other features and advantages of the present inven- 
tion will become more apparent from the following 
detailed description taken in conjunction with the ac- 
companying drawings which disclose, by way of exam- 
ple, the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic side elevational view of a sheet- 
fed, offset rotary printing press having a coating appara- 
tus embodying the present invention; 

FIG. 2 is an enlarged fragmentary side elevational 
view taken substantially within the circular area desig- 
nated "2" in FIG. 1 and showing the coating apparatus 
of the present invention during coating operation; 
FIG. 3 is an enlarged fragmentary perspective view 
5 J showing one side of the coating apparatus mounted in 
the press and illustrating the fluid path of coating mate- 
rial from a remote supply drum to the doctor blade 
reservoir of the coating unit; 
FIG. 4 is an enlarged fragmentary sectional view 
60 taken substantially along the line 4—4 of FIG. 3; 

FIG. 5 is a simphfled flow diagram which illustrates 
a dual pump arrangement for circulating coating liquid 
from a remote supply drum to the doctor blade reser- 
voir and return; 
65 FIG. 6 is a simplified flow diagram which illustrates 
a single pump arrangement for circulating coating liq- 
uid by suction flow from a remote supply drum to the 
doctor blade reservoir and rerum; 
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FIG. 7 is an enlarged fragmentary perspective view 
of one end portion of the doctor blade coating apparatus 
of the present invention; 

FIG. 8 is an enlarged sectional view taken substan- 
tially along the line 8 of FIG. 7; and, 

FIG. 9 is a view similar to FIG. 8 which includes a 
suction pressure sensing circuit for providing a visual 
indication of suction pressure and an audible alert when 
the suction/vacuum pressure inside the doctor blade 
rises above a safe operating level, thereby signaling an 
impending end seal failure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As shown in the exemplary drawings, the present 
invention is embodied in a new and improved in-line 
doctor blade apparatus, herein generally designated 10, 
for use in applying a protective and/or decorative coat- 
ing or inks to the freshly printed surface of sheets 



coupling (not shown) to the press drive system. The 
delivery drive shaft 54 extends laterally between the 
sides of the press frame 14 adjacent the impression cyl- 
inder 36 of the last printing station 28, and is disposed to 
5 be parallel with the axis of the impression cylinder. In 
this instance, the delivery cylinder 42, which is con- 
structed to allow adjustments in diameter by suitable 
means, is attached to the delivery drive shaft 54 so that 
the delivery cylinder is also rotated in precise timed 
10 relation with the impression cylinder. 

In this respect, it is important to note that when the 
freshly printed sheets 18 are conveyed away from the 
impression cylinder 36 of the final printing station 28 by 
the gripper 50 carried by the delivery chains 46, the wet 
1 5 inked surfaces of the sheets face the delivery drive shaft 
54 and the sheets must be supported such that the ink is 
not smeared as the sheets are transferred. Typically, 
such support is provided by skeleton wheels or cylin- 
ders mounted to the press delivery drive shaft 54, or as 
printed in a sheet-fed or web-fed, offset rotary or fiexo- 20 is now more conmionly used, net equipped delivery 
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graphic printing press, herein generally designated 12, 
In this instance, as shown in FIG. 1, the doctor blade 
coating apparatus 10 is illustrated as installed in a four 
color printing press 12, such as that nsanufactured by 
Heidelberger Druckmaschinen AG of the Federal Re- 
public of Germany under its designation Heidelberg 
Speedmaster 102V (40"), and which includes a press 
frame 14 coupled at one end, herein the right end, with 
a sheet feeder 16 from which sheets, herein designated 
18, are individually and sequentially fed into the press, 
and at the opposite end, with a sheet delivery stacker 20 
in which the finally printed sheets are collected and 
stacked. Interposed between the sheet feeder 16 and the 
sheet delivery stacker 20 are four substantially identical 
sheet printing stations 22, 24, 26 and 28 which can print 
different color inks onto the sheets as they are moved 
through the press 10. 

As illustrated, each of the printing stations 22, 24, 26 
and 28 is substantially identical and of conventional 
design, herein including a sheet-fed cylinder 30, a plate 40 
cylinder 32, a blanker cylinder 34 and an impression 
cylinder 36, with each of the first three printing stations 
22, 24 and 26 having a transfer cylinder 38 disposed to 
withdraw the freshly printed sheets from the adjacent 
impression cylinder and transfer the freshly printed 45 
sheets to the next printing station via a transfer drum 40. 
The final printing station 28 herein is shown as equipped 
with a delivery cylinder 42 which functions to support 
the printed sheet 18 as it is moved from the final impres- 
sion cylinder 36 by a delivery conveyor system, gener- 
ally designated 44, to the sheet delivery stacker 20. 

The delivery conveyor system 44 as shown in FIG, 2 
is of conventional design and includes a pair of endless 
delivery gripper chains 46, only one of which is shown 
carrying at regular spaced locations along the chains, 
laterally disposed gripper bars 48 having gripper ele- 
ments 50 used to grip the leading edge of a sheet 18 after 
it leaves the nip between the delivery cylinder 42 and 
impression cylinder 36 of the last printing station 28. As 
the leading edge E of the sheet 18 is gripped by the 
grippers 50, the deliver>' chains 46 pull the sheet away 
from the impression cylinder 36 and convey the freshly 
printed sheet to the sheet delivery stacker 20 where the 
grippers release the fmally printed sheet 

The endless delivery chains 46 are driven in synchro- 
nous timed relation to the impression cylinder 36 by 
sprocket wheels 52 fixed adjacent the lateral ends of a 
delivery drive shaft 54 which has a mechanically geared 
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cylinders marketed by Printing Research, Inc. of Dal- 
las, Tex, under its registered trademark SUPERBLUE. 
That system, which is made and sold under license, is 
manufactured in accordance with and operates as de- 
scribed in U.S. Pat. No. 4,402,267, i^ued Sep. 6, 1983, 
to Howard W. DeMoore, the disclosure of which is 
incorporated herein by this reference. 

More recently, vacuum transfer apparatus of the type; 
disclosed in co-pending application' Ser. No. 
07/630,308, filed Dec. 18, 1990, entitled "Vacuuni 
Transfer Apparatus for Sheet-Fed Printing Presses",; 
which is also incorporated herein by reference, has been 
used. The vacuum transfer apparatus disclosed in that 
application can be used in place of delivery cylinders or 
skeleton wheels to pull the unprinted side of the sheet 
away from the delivery drive shaft 54 so that the wet 
ink surface of the sheets do not come into contact with 
any press apparatus. 

In accordance with the present invention, the in-line 
doctor blade coating apparatus 10 for applying the pro- 
tective or decorative coating or ink to the sheets 18 
enables the press 12 to be operated in the normal man- 
ner without the loss of the final printing station 28, and 
without requiring any substantial press modifications by 
employing the existing press delivery drive shaft 54 as 
the mounting location for the coating applicator roller. 
In presses having delivery systems such as skeleton 
wheels mounted on the delivery drive shaft 54 or a 
vacuum transfer apparatus as disclosed in the aforemen- 
tioned co-pending application Ser. No. 07/630,308, 
conversion to a coating operation can be quickly and 
easQy achieved by mounting on the press delivery drive 
shaft in place of the skeleton wheels or in addition to the 
vacuimcL transfer apparatus, a suitable support cylinder 
capable of performing the combined function of a coat- 
ing applicator roller and a net enhanced delivery cylin- 
der 42. By utilizing the delivery cylinder 42 mounted on 
the dehvery drive shaft 54 to also act as a coating appli- 
cator roller, protective coating will be applied to the 
printed sheet 18 in precise timed registration, and will 
permit the press to be operated with its full range of 
printing stations. 

Toward these ends, the coating apparatus 10 of the 
present invention includes a relatively simple, positive 
acting and economical doctor blade coating unit, gener- 
ally designated 60, moimted to the press frame 14 down- 
stream of the delivery drive shaft 54 and positioned to 
apply liqmd coating material to the support surface of a 
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delivery cylinder 42 mounted on the delivery drive 
shaft. As can best be seen in FIGS. 2, 3 and 4, the doctor 
blade coating unit 60 herein comprises a pair of side 
frames 62, only one of which is shown, it being under- 
stood that the other side frame is substantially the same 
as that of the side frame illustrated, attached to each side 
of the press frame 14. Pivotally mounted to one end of 
each of the side frames 62 is a suppon bracket 64 carry- 
ing one end of a liquid material reservoir 66 and cooper- 
ating liquid material pickup roller 68 each disposed to 
extend laterally across the press 12 parallel with the 
delivery drive shaft 54- The coating unit 60 is mounted 
between the upper and lower runs of the delivery chains 
46 downstream of the delivery drive shaft 54, and posi- 
tioned so that the outer peripheral surface 70 of the 
pickup roller 68 can be engaged with the support sur- 
face of a delivery cylinder 42 mounted on the delivery 
drive shaft. 

As best seen in FIGS. 2 and 3, the support bracket 64 
is pivotally attached to the end of the side frame 62 by 
a shaft 72 disposed at the lower end portion of the 
bracket, and can be pivoted about the shaft by an exten- 
sible cylinder 74, herein shown as a pneumatic cylinder, 
one end 76 of which is secured such as by welding to the 
side frame, and the opposite end 78 of which is coupled 
through a pivot shaft 79 to the upper end portion of the 
bracket. By extending or retracting the cylinder 74, the 
extent of engagement of the pickup roller 68 against the 
surface of the applicator roller 42 can be controlled, and 
the pickup roller can be completely disengaged from 
the applicator roller 42. 

The coating pickup roller 68, which is of conven- 
tional design and preferably one such as the Anilox 
rollers manufactured by A.R.C. International of Char- 
lotte, N,C. and sold under the name "PRINTMAS- 
TER" having an engraved ceramic or chrome outer 
peripheral surface 70, is designed to pick up a predeter- 
mined uniform thickness of hquid coating material or 
ink from the reservoir 66, and then uniformly transfer 



10 



15 



20 



25 



30 



35 



head 98 having a generally C-shaped cross-section with 
an opening 100 extending longitudinally along one side 
facing the pickup roller 68. The reservoir 66 is supplied 
vAth liquid material or ink from a supply drum 102 
disposed in a remote location within or near the press 
12. Preferably, the doctor blade head 98 is removably 
attached to the brackets 64, herein by bolts 104 having 
enlarged, knurled heads 106, and which can be threaded 
through slots 108 formed in the brackets to clamp the 
reservoir in place on the brackets. 

To insure that an adequate supply of liquid coating 
material is always present within the reservoir 66 and to 
prevent coagulation and clogging of the doctor blades 
94 and 96 by the liquid coating material or ink, the 
coating material or ink is circulated through the reser- 
voir by two pumps 110 and 112 as shown in FIG. 5. 
Pump 110 draws the liquid material L from the supply 
drum 102 via a supply line 114 and discharges it into a 
bottom region of die reservoir 66 through a delivery 
port 114P, and the other pump 112 acts to provide 
suction to a pair of return lines 116A» 116B coupled 
adjacent a top region of the reservoir through return 
ports 116Pj 116Q for withdrawing excess liquid coating 
material or ink from the reservoir. By supplying the 
coating material or ink from the supply drum 102 at a 
greater rate than the rate of withdrawal of material by 
the pickup roller 68, a substantiaUy constant supply of 
coating material or ink will always be present witl^ tie 
reservoir 66. The excess coating material or ink which 
rises above the liquid level of the return port R (FIG, 8) 
is suctioned away by the suction return pump 112. 

The general arrangement of the pickup roller 68, 
doctor blades 94 and 96, and reservoir 66 is similar to 
that disclosed in U.S. Pat. No. 4,821,672 entitled "Doc- 
tor Blade Assembly With Rotary End Seals and Inter- 
changeable Heads", the disclosure of which provides 
details concerning the end seal structure and operation 
of a pickup roller and reservoir usable with the present 
invention. According to an important feature of the 



the coating material to the support surface of the appH- 40 present invention, however, the doctor blade reservoir 



cator roller 42. To effect rotation of the pickup roller 
68, a suitable motor 80, herein a hydraulic motor, is 
attached to one of the side frames 62 and coupled to a 
suitable hydraulic fluid source (not shown> through 
fittings 81A, 81B. Attached to the output of the motor 45 
80 is an output gear which is drivingly coupled through 
a cluster gear 82 and a series of idler gears 83 each 
mounted on stub axles 84, to a drive gear 86 attached to 
the end of a shaft 88 on which the pickup roller 68 is 
concentrically mounted. The shaft 88 of the pickup 
roller 68 is, in turn, joumaled at each end to the brackets 
64 through a releasable semicircular collar 90 attached 
by bohs 92 to the bracket. Herein, the axle of the termi- 
nal idler gear, designated 83', also serves as the shaft 72 
for pivotally mounting the support bracket 64 to the 
side frame 62 so that when the bracket is rotated about 
the shaft, the terminal idler gear remains engaged with 
the drive gear 86 of the pickup roller 68. 

In this instance, as can best be seen in FIG. 4, the 
pickup roller 68 has a peripheral surface portion 68P 
which projects radially mto the reservoir 66 containing 
the supply of coating material or ink. A pair of upper 
and lower inclined doctor blades 94 and 96 attached to 
the doctor blade head 98 on shoulders 98A, 98B engage 
the roller surface to doctor the excess liquid coating 
material or ink picked up from the reservoir by the 
engraved surface 70 of the roller. The reservoir cavity 
66 herein is formed within an elongated doctor blade 
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66 is not pressurized as taught by the prior art Instead, 
coadng liquid or ink is supplied to the doctor blade 
reservoir 66 by the suction flow produced by the pump 
112. In this arrangement, the suction pump 112 applies 
a vacuum or suction force in the reservoir which draws 
liquid material L from the supply through the supply 
conduit 114 to the reservoir and draws excess liquid 
material L from the doctor blade reservoir 66 through 
the return conduit 116 into the remote reservoir 102 at 
a rate which is greater than the rate that liquid coating 
material or ink is being supplied to the doctor blade 
reservoir through the supply conduit 114. Because the 
suction return flow rate is greater than the supply flow 
rate, a positive pressure condition within the doctor 
blade reservoir is avoided, and a below atmospheric 
vacuum pressure level is provided. 

Referring to FIG. 5, FIG. 6. FIG. 7 and FIG. 8, the 
liquid matCTial is delivered into the lower region of the 
doctor blade reservoir 66, and is withdrawn from the 
doctor blade reservoir near an upper region of the 
chamber through the return conduits 116A, 116B. The 
liquid level elevation of the return port is preferably 
selected to provide for the accumulation of liquid coat- 
ing material or ink in more than about half of the doctor 
blade chamber, thereby insuring that the engraved sur- 
face of the pickup roller 68 will be thoroughly wetted 
by the coating material or ink L as it turns through the 
doctor blade chamber 66. The reservoir 66 is bounded 
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vertically by lower and upper doctor head shoulders ceives a continuous visual indication of the vacuum/- 

98A, 98B. Accordingly, the retiim ports 116P, 116Q of suction condition within the doctor blade chamber 66. 

return lines 116A, 116B are located at a liquid level R According to another feature of the invention, the 

intermediate the limits established by the lower and vacuum/suction line 122 is coupled to a vacuum switch 

upper shoulders. Any excess liquid coating material or 5 132. The vacuum switch 132 has a conductive, movable 

ink which rises above the liquid level R of the return diaphragm 134 which moves into and out of electrical 

ports will be suctioned away by the pump 112. contact with switch electrodes 132A, 132B. That is, the 

It will be appreciated that the supply pump 110 is diaphragm 134 is pulled out of contacting engagement 

optional, and that the suction circulation system can be with the switch electrodes 132A, 132B when the vacu- 

operated effectively with only the single suction pump 10 um/suction level in the doctor blade chamber 66 is 

112 as shown in FIG. 6. In the single pump configura- below a predetermined level. When the pressure level 

tion, it may be necessary to prime the supply conduit within the doctor blade chamber 66 rises above that 

114 to obtain satisfactory operation. The two pump preset level, for example in response to leakage of air 

arrangement as shown in FIG. 5 is preferred for those through the end seals or around a worn doctor blade 94, 

installations in which the supply drum 102 is located at 15 the vacuum force within the vacutim chamber 132C of 

a distance that is too far from the press to achieve ade- the sensor switch also rises, thereby permitting the con- 

qiiate suction flow. The auxiliary supply pump 110 ductive switch element 134 to engage the switch dec- 

provides positive flow input to the doctor blade reser- trodes 132A, 132B. 

voir at a fixed flow rate. The return suction pump 112 When switch closure occurs, electrical power is ap- 

has a faster suction flow rate than the supply flow rate. 20 plied to an audio transducer 136 from a power source 

Consequently, a positive pressure buildup in the doctor 138. Electrical current is conducted through the pneu- 

blade reservoir cannot occur. By utilizing two pumps as matic switch 132 to the audio transducer 136 through 

shown in FIG. 5, the liquid level within the doctor power conductors 140, 142. According to this arrange- 

blade chamber 66 can be closely controlled, without ment, the press operator will receive an audible alert as 

positive pressure buildup, thereby reducing leakage 25 soon as the suction/vacuum pressure in the doctor 

through the end seals. blade chamber rises above a safe operating level. 

Referring to FIG. 8, it will be appreciated that the thereby signaling wear failure of the doctor blades and-, 

doctor blade chamber 66 is maintained at a pressure /or an impending failure of the end seals, 

level below atmospheric by the suction action of the From the foregoing, it should be apparent that the' 

return flow pump 112. The coating liquid L rises to the 30 coating apparatus 10 of the present invention provides a. 

hquid level of tharetum port R and is drawn off imme- highly reliable, effective and economical in-line appara- 

diately by the suction pump 112. Additionally, air tus for applying coating material to the freshly printed 

within the doctor blade chamber 66 is also evacuated, sheets 18 in a sheet-fed, offset rotary printing press 12 

thereby reducing the doctor blade chamber pressure to which allows the final printing station to continue to be 

a level below atmospheric. This negative pressure dif- 35 used as a print station, yet which does not require any 

ferential condition opposes leakage of coating liquid L substantial press modification or the addition of a sepa- 

through the end seals. Since the doctor blade chamber rate timed applicator roller. While a particular form of 

66 is not positively pressurized, the end seals are oper- the present invention has been illustrated and described, 

ated under favorable pressure differential conditions, it should be apparent that variations and modifications 

thereby extending their usefiil lifetime. Moreover, the 40 therein can be made without departing from the spirit 

negative pressure differential doctor blade assembly and scope of the invention, 

will accommodate a pickup roller having a chipped What is claimed is: 

comer, which would leak under positive pressure con- 1. Coating apparatus for applying liquid material 

ditions, but does not leak because of the negative pres* from a supply drum to an applicator roller which is 

sure reservoir condition established by suction flow. 45 engagable in an operative position with a doctor blade 

It is useful for the press operator to have an advance head having an elongated reservoir for receiving liquid 

warning of an impending end seal failure. With advance material from the supply drum, said doctor blade head 

warning, the press operator can schedule repair and/or being adapted to extend in parallel wth the applicator 

replacement of the doctor blades and the end seals at a roller m the operative position with a portion of the 

convenient time, for example between press runs or 50 peripheral surface of the applicator roller extending into 

before undertaking the next printing job. Apparatus for said reservoir for wetting contact with liquid material 

monitoring the suction/vacuum condition within the contained therein, characterized in that; 

doctor blade chamber 66 is provided by a pneimiatic seal means are coupled to the doctor blade head for 

sensor circuit 120 as shown in FIG. 9. The pneumatic sealing engagement against the applicator roller in 

sensor circuit 120 includes a pneumatic sensor line 122 55 the operative position, whereby the doctor reser- 

which is coupled in fliud conmiunication with the doc- voir is sealed with respect to atmospheric pressure; 

tor blade chamber 66 through a vacuum sensor bore 124 and, 

formed through the upper doctor head shoulder 98B. circulation means are coupled to the doctor reservoir 
The vacuum sensor line 122 is coupled to the sensor for inducing the flow of liquid material from said 
bore 124 by a threaded fitting 126. 60 supply drum into the doctor reservoir, for return- 
Continuous monitoring of the vacuum/suction condi- mg liquid material by suction flow from the doctor 
tion within the doctor blade chamber 66 is provided by reservoir to the supply drum, and for maintaining 
a vacuum gauge 128 which can be of any conventional the doctor reservoir at a pressure level below at- 
design, for example a Bourdon gauge which is cali- mospheric pressure. 

brated for dry air and covers the range from about zero 65 2. Coating apparatus as defined in claim 1, said circu- 

to about twenty torrs. The vacuum gauge 128 is cou- lation means bdng characterized by 

pled into the sensor line 122 by a tee coupling 130. a supply conduit connecting the supply drum in flow 

According to this arrangement, the press operator re- communication with the doctor reservoir; 
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a return conduit connecting the doctor reservoir in 
flow communication with the supply drum; and, 

a first pump coupled in series flow relation with the 
return conduit for inducing suction flow of liquid 
material from the doctor reservoir through the 
return conduit into the supply drum. 

3. Coating apparatus as defined in claim 2, character- 
ized in that the return conduit is coupled in flow com- 
munication with the doctor reservoir at a first liquid 
level location and the supply conduit is coupled in flow 
communication with the doctor reservoir at a second 
liquid level location, the first liquid level location of the 
return conduit being higher in elevation than the second 
liquid level location of the supply conduit when the 
doctor blade head is in the operative position. 

4. Coating apparatus as defined in claim 1, said circu- 
lation means being characterized by: 

a second pump coupled in series flow relation with 
said supply conduit for pumping liquid material 
from the supply drum to the doctor reservoir. 

5. Coating apparatus as defined in claim 4, character- 
ized in that the suction return flow rate provided by said 
first pump is greater than the supply flow rate provided 
by said second pump. 

6. Coating apparatus as defined in claim 1, wherein 25 
the doctor blade head having fu^t and second shoulders 
forming lower and upper liquid level boundaries for 
said reservoir, respectively, characterized in that said 
circulation means includes a return conduit coupled in 
flow communication with said reservoir at a liquid level 30 
location disposed intermediate the liquid level bound- 
aries estabhshed by said first and second shoulders. 

7. Coating apparatus as defmed in claim 1, character- 
ized in that a pneumatic conduit is coupled to the doctor 
reservoir for sensing air vacuum pressure within the 35 
doctor reservoir, and a vacuiun gauge is coupled to the 
pneumatic conduit for providing a visual indication of 
air vacuum pressure in the doctor reservoir. 

8. Coating apparatus as defined in claim 1, character- 
ized in that a pneumatic conduit is coupled to the doctor 40 
reservoir for sensing air vacuum pressure within the 
doctor reservoir, a vacuum responsive switch having 
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switch electrodes is coupled to said pneumatic sensor 
conduit, and an audio transducer is electrically con- 
nected to the switch electrodes for making and breaking 
an electrical circuit from a power source to said audio 
transducer. 

9. Coating apparatus as defined in claim 1, character- 
ized in that means are coupled to the doctor reservoir 
for supplying and evacuating liquid material to and 
from the doctor reservoir at differential flow rates, 
respectively, whereby a lower chamber region of the 
doctor reservoir is maintained in a filled condition and 
an upper chamber region of the reservoir is maintained 
in an evacuated condition. 

10. Coating apparatus for applying liquid material 
from a supply drum to an applicator roller which is 
engagable in an operative position with a doctor blade 
head having an elongated reservoir for receiving liquid 
material from the supply drum, said doctor blade head 
being adapted to extend in parallel with the applicator 
roller in the operative position with a portion of the 
peripheral surface of the applicator roller extending into 
said reservoir for wetting contact with liquid material 
contained therein, and including doctor blade means 
attached to the doctor blade head for engagement 
against the peripheral surface of the applicator roller in 
the operative position, characterized in that: 

circulation means are coupled to the doctor reservoiir 
for inducing the flow of liquid material from said 
supply drum into the doctor reservoir and for re- 
turning liquid material by suction flow from the 
doctor reservoir to the supply drum; and 

means are provided for mounting the coating appara- 
tus on the side frame of a printing press adjacent to 
a transfer delivery cylinder, a liquid material coat- 
ing blanket is secured to the transfer delivery cylin- 
der, and including means for extending the applica- 
tor roller into engagement with the coating blanket 
in the operative position and for retracting the 
applicator roller out of engagement with the coat- 
ing blanket in an idle position. 
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[57] ABSTRACT 

The coating apparatus disclosed in this application is for 
a printing press having a recessed printing cylinder The 
mechanism comprises a frame, a tray mounted on the 
frame for holding a supply of the coating material and 
roller means carried by the frame for transferring the 
liquid coating material from the tray to the printing 
cylinder. A pair of track members extend upwardly and 
rearwardly from the press and the frame is mounted on 
these tracks for movement toward and away from the 
priming press cylinder. Means is provided for moving 
the frame between its remote position and its position 
adjacent the printing press cylinder. The roller means 
and the tray are preferably mounted on a subframe 
which is pivotally mounted on the frame and means is 
provided for pivoting the subframe so that the roller 
means will move into position for engagement with the 
printing press cylinder after the frame has been moved 
into its position adjacent the cylinder. Means is also 
provided for positively locking the frame in its position 
adjacent the cyluider. 

17 GaJms, 9 Drawing Figures 
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^ ^^»T»^ X press cylinder. The tray and roller means are prefer- 

^^^^.tJ^rl^^ PRINTING PRESS WITH ably mounted on a subframe attached and carried by Se 

MOVEABLE INKING ROLLER AND TRAY coater frame and the coater frame in turn in mounti!l o^ 

^ . ^yr^r^^^*^^ . track means. Means is provided for movine the 

BACKGROLND AI^UM^^ OF THE 5 frame and the subframe with^the tray and XTme^S 

IM vbNrxON carried thereon, along the track means into and out of 

This invention relates to a liquid coater for supplying position adjacent the printing press cylinder^ and means 

a liquid coating material to a printing press cyhnder for is provided for moving the roller means into and out of 

transfer to the paper web or sheet being printed. The position for engagement with the printing press cylin- 

mechanism has particular application to a printing press der after the coater frame has been moved to its position 

having a recessed cylinder. The mechanism permits the adjacent the cylinder. It is preferred that there be a 

coating rollers and tray holding the coating material to means for locking the coater frame in its position adja- 

be selectively moved into and out of position for coat- cent the cylinder when it has been moved into that 

ing. When the coating rollers and tray are moved out of position. Once the frame has been moved into its posi- 

position they will not interfere with the printing opera- ^ion adjacent the printing press cylinder, and the sub- 

tion or otherwise be in the way of the press operator. frame has been moved to position the roUer means into 

It has become common practice to utilize a coater for contact engagement with the printing press cylinder, 

applying a liquid coating material to the blanket of a the liquid coating material may be picked up from the 

web offset prmtmg press so that the printed sheet or tray by the roller means and applied to the printing 

web which is movmg through the press can be coated. 20 cylinder h e 

T^e coating material is i^ually an aquaeous coating the preferred embodiment, the track means com- 

which when dry renders the pnnted paper resistant to 3 p^i, ^^^^ ^^^^ 

moisture and oils and prevents smeanng. The coaters ^^^^y ^earwardly and roller means on the fram^ 

for applymg this material generally utilize a tray for rniUKK, •uTIu r 

holding the liquid coating material and a feed roller 25 Z^^LTr^ti^^^^^ ^ Z"^*" ""'^ 

rotating in the Uquid coating material in the tray. A ^Hf^ri^^^^^^ 

coater roller is in rotating t^gagement with the feed ^xhe fX ^^^^ , , 
roller and also in rotating engagement with the blanket JJ'l 5^*^ be moved along the track means by 
cylinder of the printing press. The coating material is ""^"t internally threaded nut members- 
picked up from the tray by the feed roller, transferred to 30 "^o^nted for rotation adjacent opposite sides of the 
the coater roDer, and retransferred to tiie blanket by tiie ^^^^^ T^l' Extendmg through the nut members and 
coater roller. mounted m fixed position relative to the track means are 
Since the coater is an adjunct to the .printing press, ^ ?^ of spaced paraDel. extemaUy threaded rods. The 
the main function of the press being to print, the coater me^s mcludes means interconnecting the nut 
must be capable of being moved into and out of position 35 naembers and for rotating them in unison selectively in 
with respect 10 the blanket cylinder. The coater may be ^ direction which will move the frame toward the press 
retrofitted onto existing presses, or it may be worked cylinder and in the opposite direction away from the 
into existing press designs. In most presses, the coater P^^^ cylinder. 

can be easily added and is not in the way of the printing ^® subframe is preferrably pivotally mounted on the 

operation of the press. However, in a number of print- 40 ^^^^^ of the frame so that when the frame has been 

ing presses, the blanket cylinder is recessed so that there moved to its lower-most position adjacent the press 

is ver>' little room for the coater to be moved into posi- cylinder, the subframe may be pivoted or tilted for- 

tion for coating the blanket cylinder. Heretofore, it has wardly to bring the roller means mto contact with the 

not been possible to utilize a coater with such presses printing press cylinder so that the coating material may 

because the coater would be in the way of the press 45 ^ appliwi to the printing press cylinder, 

operator and interfere with the normal printing opera- rrirf nP«;riiTPTTnM ok thf t^p a wtmi-q 

tion of the press. Thus, with presses such as the "Heidel- DESCRIPTION OF THE DRAWINGS 

berg Speed Master", a separate coater was heretofore FIG- 1 a perspective view of a coater constructed 

required. in accordance with this invention showing the coater 

The present invention obviates the need for a separate 50 moved out of its coating position, i.e. away from en- 

coater and permits the coater to be mounted on presses gagement with the blanket cylinder of the web offset 

which have a recessed blanket cylinder. In accordance printing press. 

with this invention, the coater may be moved into and . FIG. 2 is an enlarged side elevation view of ponions 

out of position so that it does not interfere with the of the press and coater schematically showing the 

printing operation of the press and it permits the printed 55 coater after it has been moved to its coating position 

material to be coated as it is being moved through the adjacent the printing press cylinder, 

printing press, thus, not only saving equipment, but FIG. 3 is an enlarged side elevation view of the same 

saving time and labor by eliniinating a separate opera- portions of the press and coater showing the pivotal or 

tion on a separate piece of equipment tilting movement of the subframe to cause the coater 

In accordance with one aspect of the invention, the 60 roller to engage the surface of the printing press cylin- 

coater mechanism for applying a liquid coating material der for the transfer of liquid coating material thereto, 

to the recessed printing press cylinder comprises a FIG. 4 is a side elevation view of a portions of the 

frame, a tray mounted on the frame for holding a supply coater frame and track means, with part of the track 

of the coating material and roller means carried by the means cut away to show part of the drive means for 

frame for transferring the coating material from the tray 65 moving the frame of the coater along the track means 

to the printing press cylinder. Track means is attached toward and away from the printing press cylinder, 

to die printing press and extends from adjacent the FIG. 5 is a top plan view of portions of the frame and 

printing press cylinder to a point remote from the print- track means with the subframe removed, showing the 
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drive means for moving the frame along the track 
means. 

FIG. 6 is a sectionaJ end elevational view taken sub- 
stantially the lines 6—6 of FIG. 5, 

FIG. 7 is a sectional view taken across the front arms 5 
of the frame and showing the means for locking the 
frame into its lower-most position adjacent the press 
cylinder. 

FIG. 8 is an enlarged end elevational view of a por- 
tion of the locking mechanism showing the mechanism 10 
in its locking position, 

FIG. 9 is a view similar to FIG. 8 showing the lock- 
ing mechanism after it has been moved to its unlocked 
position and after the frame has been moved away from 
its position adjacent the press cylinder. 15 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The coater 10 constructed in accordance with this 
invention is illustrated in FIG. 1 where it is used on a 20 
web offset press 12. The press has a blanket cylinder 14 
which is normally used in the offset printing operation 
of the press. However, printing presses of this type have 
a number of different printing stages, usually one for 
each color, and where one of the stages or printing 25 
roller sets is not being used for printing, it has been 
found convenient to utilize the blanket cylinder of that 
otherwise unused stage of the printing press as a means 
for applying a coating to the web or sheet as it moving 
through the press. The coating material is usually an 30 
aquaeous coating which provides moisture and oil resis- 
tant matte or glossy finish to the paper and protects it 
from smearing. 

The particular press 12 illustrated in FIG. 1 has very 
little room within which to apply the coating material 35 
and heretofore it has been impossible to use a coater in 
such a press where the blanket cylinder was recessed 
and other ponions of the printing press prevented the 
coater from being moved rearwardly away from its 
coating position so that the blanket cylinder could be 40 
used for a printing operation as well as a coating opera- 
tion. 

In order to move the coater 10 into and out of posi- 
tion for applying the coating material to the blanket 
cylinder 14, a track means in the form of two channel- 45 
shaped tracks 16 and 18 are connected to the frame of 
the press 12 by means of supports 20 and 22, respec- 
tively (see FIG. 5). The tracks 16 and 18 extend up- 
wardly and rearwardly at an angle of approximately 45 
to 50 degrees from the horizontal. Mounted between 50 
the tracks 16 and 18 is a carriage frame 24 consisting of 
a pair of parallel side plates 26 and 28 and a pair of 
transverse bars 30 and 32 which extend between the side 
plates thus forming a substantially rectangular frame. 
The side plates 26 and 28 have arms 26a and 2Sa which 55 
extend forwardly and outwardly at approximately a 
supplementary angle with the angle of the tracks 16 and 
18 so that these arms will be generally horizontal in 
their orientation at all times and in all positions of move- 
ment of the carriage frame 24 relative to the tracks. 60 

The carriage frame 24 is mounted on the tracks for 
movement between a remote position as illustrated in 
FIG. 1 and a position where the coater is adjacent the 
blanket cylinder 14 of the printing press, schematically 
illustrated in FIGS. 2 and 3. For this purpose, on each 65 
of the side plates 26 and 28 there are two pairs of rollers. 
Roller pair 34 adjacent the top of the side plate 26 roU 
along the top flange of the channel-shaped track 16 and 



roller pair 36 located adjacent the bottom of the side 
plate 26 roll along the bottom flange of the track 16. 
This is illustrated in FIG. 1. Similar pairs of rollers Ma 
and S6a extend outwardly from the side plate 28 to 
rollably engage the top and bottom flanges, respec- 
tively, of the channel-shaped track 18. This is shown in 
FIGS. 5 and 6. As may also be seen in those figures, 
rollers 38 and 3Sa, rotating on vertical axes, engage the 
inside vertical surfaces of the tracks 16 and 18, respec- 
tively. Thus, the coater carriage frame 24 is able to 
move up and down the angular tracks 16 and IS on the 
rollers 34, 36 and 38 and 34a, 36a and 38a, respectively. 

Means is also provided for forcibly moving the car- 
riage frame along the tracks and this is through a syn- 
chronized screw-thread drive. An externally threaded 
rod 40 is mounted between end mounts 42 and 44 at 
each end of the track 16. This rod which is a ball screw 
is mounted in fuced position and extends parallel to the 
track 16. Similarly, a ball screw 46 extends between end 
mounts 48 and 50 at the ends of the track 18 and this ball 
screw is also mounted in fued position and extends 
parallel to the track 18. Extending outwardly from side 
plate 26 of the carriage frame are a pair of support 
brackets 48 and 50, and joumalled for rotation between 
these brackets is a sprocket 52, a connector 54 and a ball 
nut 56. The sprocket, connector and ball nut surround 
the ball screw 40, and the internally threaded ball nut 56 - 
is in threaded engagement with the threads of the ball 
screw 40. Similarly, on the opposite side of the carraige 
frame, a pair of spaced brackets 58 and 60 extend out- 
wardly from side plate 28. Joumalled for rotation be- 
tween these brackets is a sprocket 62, a connector 64 
and a ball nut 66, all of which surround the ball screw 
46. The connectors 54 and 64 connect the sprockets 52 
and 62 to their respective ball nuts 56 and 6€. The 
sprockets 52 and 62 are operatively connected together 
and driven in unison by means of a sprocket chain 68. 
The sprocket chain in turn is driven by means of a 
motor 70 operating through a reduction gear box 72 and 
a drive sprocket 74. On either side of the drive sprocket 
74 are idler sprockets 76 and 78. 

Thus, the carriage frame 24 may be rolled along the 
tracks 16 and 18 through operation of the motor 70 
which may be driven in the forward or reverse direc- 
tions to drive the sprocket chain 68 and the sprockets 52 
and 62. These sprockets, which are coimected to the 
ball nuts 56 and 66, respectively, will rotate these ball 
nuts relative to the ball screws 40 and 46, respectively, 
causing the ball nut 56 to move up or down on the ball 
screw 40 and the ball nut 66 to move or down on the 
ball screw 46, thereby driving the carriage frame 24 
upwardly or downwardly, depending upon the direc- 
tion of operation of the motor 70. 

While the ball nuts 56 and 66 may be any kind of 
internally threaded member to mate with the externally 
threaded rods 40 and 46 respectively, it is preferred that 
these be ball nuts and rods. The ball nuts have ball 
bearings arranged in an internally threaded fashion and 
the external threads of the ball screw 40 are adapted to 
mate with the ball bearings thus providing a very low 
friction type of connection between threse two inter- 
nally and externally threaded members. 

The frame 24 is adapted to be moved between an 
elevated and rearwardly disposed position substantially 
as illustrated in FIG. 1 to a lowered and forwardly 
disposed coating position as shown schematically in 
FIG. 2. In this lowered position, the rounded forward 
end of the arm 26a will seat in a positioning block 80 
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mounted on one side of the press frame, and the corre- It is important to note that the locking pins 84 and 86 
sponding arm 2Sa of side plate 28 will seat within a form the pivotal axis of the subframc 106 and when 
correspondingly positioning block 82 mounted on the these pins enter their respective keeper holes HQa and 
opposite side of the press frame (see FIGS. I, 2 and 7). 82^7. the pivotal axis of the subframe and of the coater 
Means is provided for locking the carriage frame in 5 roller 112 will be accurately detennined and will be 
its lowered position adjacent the blanket cylinder of the finnly anchored in place relative to the press 12, pre- 
press. This mechanism is illustrated in FIGS. 7-9. The venting movement of this pivotal axis during the coat- 
positioning blocks 80 and 82 mounted on opposite sides i°g operation. 

of the frame of the press 12 have holes HQa and 82fl, When the coater frame has been moved to its lower- 
respectively, which serve as keepers for the locking 10 most position adjacent the blanket cylinder 14, and the 
pins 84 and 86. As shown in FIG. 7. when the side plate arms 26a and 28a have been locked in their position. As 
arms 26a and 28a of the carriage frame have been previously described, the coater roller 112 will be posi- 
moved into position in seating engagement with the ^'oned in spaced relationship with the blanket cylinder 
positioning blocks 80 and 82 respectively, the locking ^^^^ ^"^g the coater roller mto contact with 
pins 84 and 86 will aUgn with the respective holes 80a the blanket cylinder 14, the subframe 106 is pivoted 
and 82a on the positioning blocks. In FIG. 7, the lock- about the now firmly anchored locking pins 84 and 86 
ing pins are in position within the keeper holes 80a and ^'om the position dlustrated m FIG. 2 to the position 
82i.. thus locking the carriage frame arms 26a and 28a in ^ pivoting or tiltmg movement 
their lowermost position. of the subframe may be accomphshed by means of an air 

In order to effect locking and unlocking movements ^0 cylmder 114 pivotally mounted on the subfiame ^d 

of the locking pins 84 and 86, a pair of air cylinders 88 "^^^^^^^^ jf^/^^ ^V^^ "! « 

and 90 are prodded and these afe controlled by means P^^^^^^ ^'^^^^^^ 5f ^ upstandmg ann 120 

r • t M K ,™ tni-c s o mounted On the carriage 24. The air cylmder IS Operated 

of an ^ valve 92. As may be seen m HCS. 8 and 9. ^ > previou^y d^^ 

each oftheair cylmders88and90hasamovcaWcpi^^ 25 s^bed in comiection with the locking mechaiiism. 

ton 94 which has a lost motion cximiection w^^^^ ^ ^^^^ ^^^^^^ ^^^^ 

shank 96 of the lockmg pm. and at theend of the shank .^^^^^^^^ the subframe is in its normal hori- 

there is an enlarged head portion 98. The shank 96 is of ^^^^ .^^^ ^^j^ ^^^^^^ ^^^^^ of contact 

substantially smaller dimeter than the diametere of ^^^^^^ ^^^^^^ ^^^^^ ^ 

either the head portion 98 or the locking pins 84 and 86 3Q ^^^^^ j^^^^ p^^.^^^ controUing air valve 

and there are air pons 100 and 102 for cylmder 90 and the subframe 106 will be pulled upwardly and tilted 

corresponding air ports 104 and 106 for the air cylmder ^^^^^ locking pins 84 and 86 to the posi- 

tion illustrated in FIG. 3 placing the coater roller in 

When the air valve 92 permits air under pressure to contact with the surface of the blanket cylinder 14. So 

enter air port 100 and to exit air port 102 of the cylinder 35 position may be accurately determined, it is 

90, the piston 94 within that cylinder will be driven to preferred that there be a rigid arm 122 which extends 

the right as illustrated in FIG. 8 and impact against the forwardly to engage the frame of the press 12 when the 

locking pin 86 to drive the pin to the right into the subframe 106 has been tilted to its position as iUustrated 

keeper hole 82a of the positioning block 82. When it is jj, pjQ^ 3. t^e illustrated embodiment, the air piston 

desired to unlock the arms of the carriage frame, the air 40 114 is pivotally mounted on the subframe 106 so that 

valve 92 is reversed, causing air to enter air port 102 and when the subframe is tilted or pivoted about is axis, the 

exit air port 100. This will drive the piston 94 to the left air cylinder 114 may also be tUted about its axis, 

as illustrated in FIGS. 8 and 9 to the position illustrated xhe foregoing preferred embodiment has been de- 

in FIG. 9 where it impacts the large head 98 and drives scribed only by way of example and it wiU be appreci- 

that head together with the shank 96 and the locking pin 45 ated tiiat there are many modifications which can be 

86 to the left, thereby withdrawing the pin 86 from the made without departing from the spirit and scope of the 

keeper hole 82a invention as hereinafter claimed. For example, various 

The operation of the air cylinder 88 is identical and other track arrangements can be employed for moving 

simultaneous when the air valve 92 permits air to enter the carriage 24 up and down, and the means for forcibly 
air port 100 it also permits air to enter air port 104 of 50 moving the carriage along tiie tracks may also be var- 

cylmder 88 so that both pistons of the air cylmders are ied* If desired, the rods 40 and 46 could be rendered 

driven outwardly to drive the pins 84 and 86 into their moveable with the ball nuts 56 and 66 stationary. In this 

respective keepers 80a and 82a to lock the arms of the manner, the motor for rotating the rod 40 and 46 could 

carriage frame in position. When the air valve 92 is be located on the track. However, this is not preferred, 

reversed and air is permitted to enter air port 102 of the 55 Various other and well known locking mechanisms 

cylinder 90, it also enters air port 105 of the cylinder 88 could be used to lock the frame in its lowered position 

to drive the respective pistons 94 inwardly toward one adjacent the blanket cylinder and various means other 

another extracting the locking pins 84 and 86 from their than that disclosed can be used to tilt the subframe into 

respective keepers thereby unlocking the arms 26a and contact with the blanket cylinder. 

28a of the carriage frame. 60 The coater described herein solves the problem of 

Pivotally mounted on the locking pins 84 and 86 is a how to provide a coater for the blanket cylinder where 

subframe 106 on which is carried a tray 108, a feed that blanket cylinder is recessed and where the rear- 

roDer 110 and the coater roller 112. The liquid coating ward movement of the coater away from the blanket 

material is contained in the tray 108 and is picked up by cylinder would be normally prohibited, 

the feed roller 110 and applied to the coater roller 112 in 65 What is claimed is: 

the usual and well known manner. The coater roller is 1. In a printing press having a recessed printing press 

then adapted to contact the blanket cylinder J4 to apply cylinder, a coater for applying a liquid coating material 

the coating material to the blanket cylmder. to the printing press cylinder, said coater comprising a 
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framer a tray mounted on said frame for holding a sup- reached its position for engagement with said cylinder, 

ply of coating material, roller means carried by said whereby the coating position of said roller means may 

frame for transferring coating material from said tray to be accurately determined. 

the printing press cylinder, track means attached to the 12. The structure of claim 10 wherein said subframe 
printing press and extending from adjacent said printing 5 moving means comprises an air cylinder mounted on 
press cylinder to a point remote from said printing press said frame having a moving piston operatively con- 
cylinder, frame moving means for moving said frame nected to said subframe. 

and said tray and roller means carried thereby along a 13. The structure of claim 4 wherein said frame lock- 
first path defined by said track means into and out of ing means comprises latch means carried on said frame, 
position adjacent said printing press cy Under, and tray 10 keeper means carried by said printing press and means 
and roller moving means for moving said roller means for forcibly moving said latch means into said keeper 
along a second path which differs from and intersects means when said frame has been moved into a position 
said first path into and out of position for engagement adjacent said cylinder. 

with the printing press cylinder after said frame has 14. The structure of claim 13 wherein said means for 

been moved to its position adjacent said cylinder, 15 forcibly moving said latch means includes at least one 

whereby liquid coating material may be picked up from piston having a lost motion connection with said latch 

said tray and applied to said printing press cylinder by means, whereby said latch means may be driven by 

said roller means. impact into and out of engagement with said keeper 

2. The structure of claim 1 wherein said track means means. 

comprising a pair of spaced parallel rectilinear tracks. 20 15. The structure of claim 14 wherein said latch 

3. The structure of claim 2 wherein said tracks extend means includes a pair of latch pins on opposite sides of 
upwardly and rearwardly from adjacent said printing said frame, and said fluid actuated piston means com- 
press cylinder. prises a pair of pistons, each having a lost motion con- 

4. The structure of claim 2 and further including neccion with a respective one of said latch pins, and 
frame locking means for locking said frame in position 25 means for moving said pistons selectively in opposite 
adjacent said printing press cylinder while permitting directions, whereby said latch pins may be simulta- 
said tray and roller moving means to move said roller neously driven by impact into and out of engagement 
means transversely into and out of position for engage- with said keeper means. 

ment with said printing press cylinder. 16. In a printing press having a recessed printing press 

5. The structure of claim 1 wherein track-engaging 30 cyhnder, a coater for applying a liquid coating material 
roller means is provided on said frame for engaging said to the printing press cylnder, said coater comprising a 
track means whereby said frame may be rollaby moved frame, a subframe pivotaUy mounted on said frame and 
along said track means. carrying a tray for holding a supply of coating material 

6. The structure of claim 1 wherein said frame mov- and roller means for transferring the coating material 
ing means comprises 35 from said tray to the printing press cylinder, a pair of 

fu^t threaded means on said frame, spaced tracks attached to the printing press and extend- 
second threaded means on said track means in ing from adjacent said printing press cylinder to a point 
threaded engagement with said first threaded remote from said printing press cylinder, first drive 
means, means for moving said frame along said tracks toward 
drive means for rotating one of said threaded means 40 and away from a position adjacent said printing press 
relative to the other, whereby said frame may be cylinder, means at the pivotal axis of said subframe for 
selectively moved along said track means toward locking said frame in its position adjacent said printing 
and away from adjacent said printing press cylin- press cylinder, whereby the pivotal axis of said sub- 
der. frame will be accurately fixed relative to the press, and 

7. The structure of claim 6 wherein said fu^t threaded 45 second drive means for pivotally moving said roller 
means comprises at least one internally threaded nut means into and out of position for engagement with the 
member, and said second threaded means comprises at printing press cylinder after said frame has been moved 
least one externally threaded rod member. to and locked in its position adjacent said cylinder, 

8. The structure of claim 7 wherein said nut member whereby liquid coating material may be picked up from 
is joumalled for rotation on said frame, said rod member 50 said tray and applied to said printmg press cylinder. 

is mptmted in fixed position relative to said track means, 17. In a printing press having a recessed printing press 

and said drive means is operatively connected to said cylinder, a coater for applying a liquid coating material 

nut member to selectively rotate^said nut member rela- to the printing press cylinder, said coater comprising a 

dve to said rod member. * frame, a tray mounted on said frame for holding a sup- 

9. The structure of claim 8 wherein said nut member 55 ply of coating material, roller means carried by said 
is a ball nut. frame for transferring coating material from said tray to 

10. The structure of claim 1 wherein said tray and the printing press cylinder, track means attached to the 
roller moving means comprises, a subframe pivotally printing press and extending from adjacent said printing 
mounted on said frame and carrying said tray and roller press cylinder to a point remote from said printing press 
means, and subframe moving means for pivotally mov- 60 cylinder, frame moving means for moving said frame 
ing said subframe between a first position wherein said and said tray and roller means carried thereby along 
roller means is out of engagement with said printing said track means into and out of position adjacent said 
press cylinder and a second position wherein said roller printing press cylinder, and tray and roller moving 
means is in position for engagement with said cylinder. means for moving said roller means into and out of 

11. The structure of claim 10 and further including 65 position for engagement with the printing press cylin- 
stop means mounted on said subframe in position for der after said frame has been moved to its position adja- 
engaging the printing press and stopping the pivotal cent said cylinder, whereby liquid coating material may 
movement of said subframe when said roller means has be picked up from said tray and applied to said printing 
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press cylinder by said roller means, said frame moving 
means comprising a pair of internally threaded nut 
members joumalled for rotation on opposite sides of 
said frame, a pair of spaced parallel externally threaded 
rods mounted in fixed position relative to said track in 
threaded engagement with said nut members, and drive 
means operatively interconnecting said nut members for 



10 



rotating said nut members in unison relative to said rods 
selectively in one direction to move said frame along 
said track means toward said printing press and in the 
opposite direction to move said frame away from said 
pnnting press. 
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ABSTRACT 



A retractable coater is used on-line with the last unit of 
a standard offset lithographic printing press. The coater 
includes a coating assembly mounted on a platform and 
a retraction guide assembly, the latter comprising: 

(i) a horizontal member and means for slidably support- 
ing platform movement along the horizontal member; 

(ii) a vertical member slidably guiding vertical move- 
ment of the platform and 

(iii) means for slidably lifting the platform and coating 
metering assembly on a course guided by the vertical 
member. 

14 Gaims, 4 Drawing Sheets 
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VERTICALLY RETRACTING COATER 

BACKGROUND OF THE INVENTION 

This invention relates to apparatus for coating a mov- 
ing web, which is used on-line with a standard off set 
lithographic printing press unit 

As described in commonly owned, allowed U.S. pa- 
tent application Ser. No. 719,474, now U.S. Pat No. 
4,685,414, which is hereby incorporated by reference, 
the final unit of a niulci*unit lithographic press can be 
used to apply coatings. Specifically, a textured roller 
and coating feed mechanism are fixed to a movable 
platform, which is locked in place to meter coating to 
the blanket cylinder of the final press unit. The blanket 
transfers coating to the workpicce. 

As further disclosed in Ser. No. 719,474, when the 
final unit is needed to print an additional color, the 
plaiformr together with the textured roller and the coat- 
ing feed (including a doctor blade assembly), can be 
disengaged and moved horizontally away from the fma] 
press unit. The dampener and inking mechanisms of the 
final press unit are then used for off set hthographic 
printing in the conventional maimer. 

SUMMARY OF THE INVENTION 

The invention generally features a retractable coater 
for use on-line with the last unit of an off set litho- 
graphic printing press. The coater includes a coating 
assembly mounted on a platform and a retraction guide 
assembly, the latter comprising: 

(i) a horizontal member and means for slidably sup- 
porting platform movement along the horizontal mem- 
ber, 

(ii) a vertical member slidably guiding vertical move- 
ment of the platform and 

(iii) means for slidably lifting the platform and coat- 
ing metering assembly on a course guided by the veni- 
cal member. 

Preferred embodiments of the invention include the 
features described below. The horizontal member is a 
shaft, or like guide member, attached along the outside 
of the press unit and the platform is adapted to engage 
a support cooperatively and slidably engaging the shaft 
A vertical shaft extends from the platform support (to 
which the vertical shaft is attached), through an open- 
ing in the platform, to a guide block positioned above, 
and attached to, the support, so that the platform slid- 
ably engages the vertical shaft to guide vertical move- 
ment of the platform. A lift ann is connected to the 
platform and to a drive means, e.g* to a force-recdving 
member that is driven by a force delivering means. Lift 
is achieved using a pair of hydraulic cylinders, posi- 
tioned on opposite sides of the platform and connected 
to hydraulic pressure means through a pressure-com- 
pensated flow divider that is adapted to maintain equal 
flow to each cylinder. In that way, the platform is kept 
level. 

The above-described apparatus improves the ability 
to use the final press unit for two functions: coating and 
printing. Specifically, the invention enables the press 
operator to reliably engage the coating assembly to, and 
disengage the assembly from, the blanket roll of the 
fmal unit, for use as a coater. The invention further 
enables the operator to disengage the coating assembly 
and move it away from the final press unit both horizon- 
tally and vertically, so that the unit may be used as a 
conventional lithographic press unit. The venical lift 
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feature is particularly advantageous because it gives the 
press operator substantial access to the area between the 
press delivery, i.e. that region of the press which re- 
ceives the finished work-product and stacks it for fur- 

5 ther processmg, and the last printing unit The coating 
assembly is self-contained and can easily be moved into 
and out of the operable position with very simple ma- 
nipulations, yet the assembly is reliably guided and 
locked for use in a demanding environment. 

10 Other features and advantages of the invention will 
be apparent from the following description of a pre- 
ferred embodiment thereof. 

DESCRIPTION OF THE PREFERRED 
13 EMBODIMENT DRAWINGS 

FIG. 1 is a perspective view of a detachable coater, 
without the adjacent standard lithographic press unit, 
with parts omitted and parts shown in broken line for 
clarity. 

FIG. 2 is a side view of the detachable coater of FIG. 
1, with an alternate position shown in broken lines, with 
parts broken away and in section, 

FIG. 3 is a side view of the detachable coater of FIG. 
1, showing the laching mechanism, with parts broken 
away and in section, 

FIG. 4 is a front view of one side of the detachable 
coater, taken along 4 — 4 of FIG. 3. 

FIG. 5 is a diagram of the hydraulic circuitry of the 
detachable coater of FIG. 1. 

STRUCTURE 

In FIGS. 1-4, the detachable coater assembly 10 
generally includes the features described in greater 

2 J detail in U.S. Sen No. 719,474, referenced above, and 
there is no need to repeat that description here. The 
major components of coater assembly 10 are a textured 
applicator roller 12, a metering doctor blade (not 
shown), and a coating supply (not shown). The doctor 

4Q blade and coating supply form a single assembly. Those 
basic features function generally as described in the '474 
application. 

This invention generally features the carriage and 
retraction mechanism for the above-described coater. 

45 In FIG. 1, the carriage platform 20 features a base sup- 
port frame 22 spanning horizontally across press unit. 
Side frames 23 and 24 extend vertically upward on 
opposite sides of support frame 22, to suppon the 
mounts for the coater assembly. Accordingly, the entire 

50 coater assembly is rigidly supported by base frame 22, 
and retraction movement of frame 22 retracts the coater 
assembly. 

The retraction and lift features on one end of frame 22 
are described, with the understanding that the features 

55 on the opposite side are identicaL Frame 22 is rigidly 
attached at each end to a vertical lift shaft 44. Shaft 44 
extends through an upper bearing block assembly 32. 
Bearing block assembly 32 is supported by by a vertical 
support bar 34, connected to a pillow block bearing 36. 

60 Pillow block bearing 36 slidably surrounds slide shaft 38 
which is supported by bracket 40, which in turn is 
bolted to the press frame wall 60. It is important to note 
that bracket 40 extends along the outside of frame wall 
60 to suppon slide shaft 38 in the direction of the press 

65 delivery area 130. 

Also extending upwardly from block bearing 36 is 
guide shaft 30, which slidably extends through frame 22 
to upper bearing block assembly 32. Hydraulic cylinder 
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46 is attached to the side of suppon bar 34 and controls 
a lift rod 48 which extends to force plate 50 upward, and 
thereby to hft shaft 44 and frame 22. 

As best shown in FIGS. 2-4, press unit 120 includes a 
blanket cylinder 12i a plate cylbder 124, and an im- 5 
pression cylinder 126. The workpiece is transfered by 
additional cylinders (not shown) under well 128 to a 
workpiece delivery area 130, where the work can be 
delivered and periodically transferred elsewhere. 

Each of the two plates 52 on the front of well 128 of 10 
press unit 120 has a vertical slot sized and shaped to 
receive a lock pin 54 (FIG. 3). A horizontal opening to 
the slot receives the cylinder shaft 56 (FIG. 4) of hy- 
draulic cylinder 57. Pin 54 cooperatively engages a slot 
in shaft 56 when handle 58 is engaged, to a locking 15 
position. Removal of handle 58 and pin 54 releases shaft 
56. The locking mechanism allows the coating assembly 
to be locked into place, with a repeatable, desired resil- 
ient tension. An adjustable stop 59 is positioned adjacent 
cylinder 57. Plate 52 may be mounted to 40 as shown or 20 
directly to wall 60 as disclosed in patent '474. 

The wall 60 of press unit 120 slants diagonally down- 
ward from its highest point at press deUvery 130. A 
support bracket 62 is bolted to wall 60 in position to. 
support the ends of frame 22 when the coating assembly 25 
is fully raised and retracted. 

FIG. 5 shows the hydraulic power system for the 
retractor. Electric motor 90 drives pump 91 to drive 
hydraulic fluid through supply line 93. Supply line 93 
supplies directional valve 96, which, under the control 30 
of lever 92, determines which half of the hydraulic 
cylinders 46 receive flow from line 93. Downstream 
from directional valve 96, flow proceeds through a pilot 
check valve and a flow-control valve (not shown). Pres- 
sure-compensated flow divider 99 ensures that the flow 35 
is equal to each of the hydraulic retraction cylinders 46, 
so that the coater is automatically leveled. The return 
hydraulic flow.is through a flow control valve and pilot 
check valve (not shown), directional valve 96, return 
line 103, reservoir 104 and, from there, to pump 91. 40 

Operation 

Initially, the coater assembly is in its retracted posi- 
tion, supported by brackets 62. In this position, the 
assembly is substantially out of the pressman*s way, and 45 
the press unit is fully useful as an offset lithographic 
press unit Specifically, the press unit and press delivery 
can be fully accessed and used substantially without 
interference from the coater. The pressman also has 
substantial access to blanket cylinder 122, as well to the 50 
ink and dampener rollers. The pressman also has access 
to the area underneath well 128, housing transfer rol- 
lers. 

To convert the press unit to a coater, the coating 
assembly is guided horizontally along shaft 38 toward 55 
the blanket roll to free it from brackets 62. Pressure in 
hydraulic cylinders 46 is regulated so that lift rods 48 
retract into the cylinders, allowing plate 22 to drop; in 
this way, the coating assembly is aligned (in one or 
more "steps" as shown in FIG. 2) vertically with the 60 
fmal press unit. 

Specifically, vertical alignment is achieved when 
frame 22 seats on the lower horizontal surface 31 of 
support bar 34. To provide additional stabilization, 
threaded studs 33 on either side of surface 31 fit in cor- 65 
responding openings 35 on frame 22. and flange nuts 37 
are threaded on" stud 33 to lock frame 22 to bar 34 and 
thereby stabilize the coater. 
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Once vertical alignment is achieved, the coating as- 
sembly is again advanced horizontally until hydraulic 
cylinder shaft 56 engages the opening in plate 52. Han- 
dle 58 and pin 54 are inserted to lock shaft 56 in place. 
Resilientiy biased cylinder 57 absorbs any excess mo- 
mentum from the moving coating assembly to prevent 
damage to the press unit. It also enables a pre-set pres- 
sure. 

To convert the final unit to a standard printing unit, 
handles 58 and pin 54 are removed, flange nuts 37 are 
removed, and the carriage is moved horizontally and 
vertically to suppon bracket 62. 

OTHER EMBODIMENTS 

Other configurations and adaptations of the invention 
fall within the claims. For example, the lifting hydraulic 
cylinder can be oriented in the opposite direction, so 
that lift is achieved when the cylinder arm extends 
downwardly to press against a fixed support. In this 
case the body of the cylinder would more vertically 
with the coater unit while the extended shaft or piston 
would remain with the support. Multiple guide rods can 
be used to stabilize movement of the base frame. 

We claim; 

1. Apparatus for applying a liquid coating to the 
surface of a sheet work piece, said apparatus being 
adapted for operation on-line with the last unit of an off 
set lithographic sheet printing press, said press unit 
comprising a blanket cylinder and a work-piece deliv- 
ery area, positioned on the opposite end of a well from 
said blanket cylinder, said apparatus comprising: 

(a) a coating metering assembly supported by a plat- 
form comprising, 

(i) a rotably mounted applicator roller, 

(ii) coating delivery means positioned to deliver 
coating to said applicator roller, and 

(iii) a metering member mounted in position to 
control the amount of coating on said applicator 
roller; and 

(b) a guide assembly adapted to retract said platform 
and said coating metering assembly away from said 

. lithographic press unit, said guide assembly com- 
prising 

(i) a horizontal member and means for slidably 
supporting said platform movement along said 
horizontal member, 

(ii) a vertical member slidably guiding vertical 
movement of said platform, 

(iii) means for slidably lifting said platform and 
coating metering assembly on a course guided by 
said vertical member, 

whereby said coating metering assembly and platform 
can be moved between a first position in which said 
applicator roller is locked into position to deliver coat- 
ing to said blanket cylinder of said lithographic press 
unit, and a second position horizontally and vertically 
displaced from said first position a distance allowing 
substantial access between the last press unit and the 
work-piece delivery area adjacent said last press, unit, 
when said press unit is operating as an offset litho- 
graphic press unit. 

2. The apparatus of claim 1 wherein said horizontal 
member comprises a horizontal guide shaft attached 
along the outside of the press unit, and said platform is 
adapted to engage a support cooperatively and slidably 
engaging said horizontal guide shaft. 
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3. The apparatus of claim 2 wherein said vertical 
member comprises a vertical guide shaft attached to 
said support. 

4. The apparatus of claim 3 wherein said vertical 
guide shaft extends from the support, through an open- 
ing in the platform, to a bearing block positioned above 
and attached to said support, said platform slidably 
engaging said vertical shaftt whereby vertical move- 
ment of said platform is guided by said vertical guide iq 
shaft. 

5. The apparatus of claim 4 wherein said means for 
slidably lifting said platform and coating metering as- 
sembly comprises a lift shaft connected to said platform, 
extending through said bearing block and funher at- 15 
tached to a force transmitting member. 

6. The apparatus of claim 5 wherein said force trans- 
mitting member is an extension plate attached to the lift 
shaft. 20 

7. The apparatus of claim 5 wherein said apparatus 
further comprises a force-delivering means positioned 
to deliver force to said force receiving member. 

8. The apparatus of claim 1 wherein said means for 
slidably lifdng the platform and coating metering as- 25 
sembly comprises a cylinder driven by pressurized fluid. 

9. The apparatus of claim 8 comprising a pair of said 
cylinders, each member of said pair being positioned on 
opposite sides of said platform, and 

fluid pressure supply means connected through a 30 
pressure-compensated flow divider to each mem- 
ber of said pair, said flow divider being adapted to 
maintain equal flow to each member of said pair. 

10. The apparatus of claim 5 comprising: (a) at least 
two horizontal guide shaft, one of said horizontal guide 
shafts being on each side of the pres| unit; (b) at least 
two vertical guide shafts, one of sad vertical guide 
shafts being on each side of said platform, and (c) at 
least two lift shafts, one of said lift shafts being con- 4^ 
nected to each side of said platform. 

11. The apparatus of claim 3 further comprising a 
bracket attached to the press work-piece delivery in 
position to support said platform in said second position. 

45 



12. The apparatus of claim 11 comprising a lock posi- 
tioned 10 removably lock said platform in said first 
position. 

13. The apparatus of claim 12 wherein said lock com- 
prises threaded attachment means for locking said plat- 
form in said first position. 

14. Apparatus for applying a liquid coating to the 
surface of a sheet workpiece, said apparatus being 
adapted for operation on-line with the last unit of an off 
set lithographic sheet printing press, said press unit 
comprising a blanket cylinder and a work-piece deliv- 
ery area, positioned on the opposite end of a well from 
said blanket cylinder, said apparatus comprising: 

(a) a coating metering assembly supported by a plat- 
form comprising, 

(i) a rotably mounted applicator roller. 

(ii) coating supply means for supplying coating to 
said applicator roller, and 

(iii) metering means to control the amount of coat- 
ing on said applicator roller; and 

(b) a guide assembly adapted to retract said platform 
and said coating metering assembly away from said 
lithographic press unit, said guide assembly com- 
prising, 

(i) a horizontal member and means for slidably 
supporting said platform movement along said 
horizontal member, 

(ii) a vertical member slidably guiding vertical* 
movement of said platform, 

(iii) means for slidably lifting said platform and. 
coating metering assembly on a course guided by 
said vertical member, 

whereby said coating metering assembly and plat- 
form can be moved between a first position in 
which said platform is locked into position to 
deliver coating to said blanket cylinder of said 
lithographic press unit, sand a second position 
horizontally and vertically displaced from said 
first position a distance allowing substantial ac- 
cess between said last press unit and the work- 
piece delivery area adjacent said last press unit, 
when said press unit is operating as an offset 
lithographic press unit. 
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(§) High velocity, hot air dryer and extractor. 

@ A hot air dryer (10) utilizes high velocity air jets 
which scrub and break up the moist air layer which 
clings to the surface of a freshly printed sheet (S). 
High velocity air is heated to a high temperature as 
it flows along a resistance heating element (38) 
within an air delivery baffle tube (64). The heated, 
high velocity air pressurizes a plenum chamber (46) 
within an air distribution manifold (36W). High ve- 
locity jets of hot air are discharged through multiple 
airflow apertures (54) onto the wet ink side of a 
printed sheet as it moves through a dryer exposure 
zone (Z), An extractor (40) removes the moist air 
layer, high velocity hot air and volatiles from the 
printed sheet (8) and from the press (12). 
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This invention relates generally to accessories 
for sheet-fed, rotary offset and flexographic printing 
presses, and in particular to a dryer for printed 
materials which utilizes high velocity, hot air flow 
and extraction. 

In the operation of a rotary offset press, an 
image is reproduced on a web or sheet of paper or 
some other printable substrate by a plate cylinder 
which carries the image, a blanket cylinder which 
has an ink transfer surface for receiving the inked 
image, and an impression cylinder which presses 
the paper against the blanket cylinder so that the 
inked image is transferred to the paper. In some 
applications, a protective and/or decorative coating 
is applied to the surface of the freshly printed 
sheets. The freshly printed sheets are then trans- 
ported to a sheet delivery stacker in which the 
printed sheets are collected and stacked. 

The relatively wet condition of the printing ink 
composition and its solvent and/or diluent compo- 
nents and a layer of moisture laden air which clings 
to the surface of the freshly printed web or sheet 
may interfere with the quality of the Images as they 
are printed at each succeeding printing unit For 
example, the quality of colored images, half-tone 
illustrations and the like undergo degradation in the 
uniformity of their appearance and color because of 
the presence of the wet ink. volatiles, and moisture 
within the printed substrate. Moreover, protective 
coatings will undergo dilution and surface degrada- 
tion causing a dull finish if the underlying substrate 
is not dried sufficiently before the coating is ap- 
plied. 

Such defects, including uneven surface appear- 
ance of protective/decorative coatings, detract from 
the appearance of the underlying images or pho- 
tographs, particularly in the case of multi-colored 
images or photographs. The defects are caused by 
residual volatile solvents, diluents, water and the 
like within the oleoreslnous inks of the images, and 
the presence of moisture in the printed material, at 
the time that the next successive image is printed 
or the protective/decorative coating Is applied. Be- 
cause the defects are compounded as the printed 
material moves through successive printing units, it 
is desirable that curing and drying be initiated and 
volatiles and moisture laden air be extracted at 
each interstation position, as well as at the delivery 
position. 

Hot air dryers and radiant heaters have been 
used as delivery dryers and as interstation dryers. 
Interstation dryers employing radiant heat lamps 
are best suited for slow to moderate press speeds 
in which the exposure time of each printed sheet to 
the radiant heat is long enough to initiate ink set- 
ting. For high speed press operation, for example, 
at 5.000 sheets or more per hour, there is not 
enough available space at the interstation position 



to install a radiant heater having sufficient number 
of heat lamps for adequate drying purposes. 

As press speed is increased, the exposure 
time (the length of time that a printed sheet is 

5 exposed to the radiant heat) is reduced. Since the 
number of lamps is limited by the available inter- 
station space, the output power of the radiant 
lamps has been increased to deliver more radiant 
energy at higher temperatures to the printed sheets 

10 in an effort to compensate for the reduction in 
exposure time. The increased operating tempera- 
tures of the high-powered radiant heat lamps cause 
significant heat transfer to the associated printing 
unit and other equipment mounted on the press 

75 frame, accelerated wear of bearings and alterations 
in the viscosities of the ink and coating, as well as 
upsetting the balance between dampening solution 
and ink. The heat build-up may also cause operator 
discomfort and injury. 

20 To handle high speed press operations, an off- 
press heater has been utilized from which high 
velocity, heated air Is conveyed through a ther- 
mally insulated supply duct to a discharge plenum 
which directs high velocity, heated air onto the 

25 printed stock as it moves across the interstation 
dryer position. Such off-press heaters have proven 
to be relatively inefficient because of excessive 
heat loss and pressure drop along the supply duct. 
Attempts to overcome the heat loss and pressure 

30 drop have resulted in substantially increased phys- 
ical size of the heater equipment (blower fan and 
supply duct) along with a substantial increase in 
the electrical power dissipated by the off-press 
heater. 

35 According to the present invention, a high effi- 
ciency hot air dryer utilizes an on-press heater for 
producing high velocity hot air flow for accelerating 
the setting of Inks on a freshly printed substrate. 
The on-press heater includes a housing member 

40 having a sidewail defining a manifold air distribution 
or plenum chamber, with the sidewail being inter- 
sected by an airflow discharge port. An air delivery 
tube has an inlet port for receiving high velocity 
airflow and has a tubular sidewail disposed in the 

45 plenum chamber. An elongated heating element is 
disposed within the inner airflow passage of the air 
delivery tube. High velocity air is discharged into 
the air delivery tube in heat transfer contact along 
the length of the heating element, 

50 Heated, high velocity air is discharged out of 
the air delivery tube into the plenum chamber of 
the housing member. Preferably, the high velocity 
air is supplied to the manifold plenum chamber 
^ through an inlet port having an inlet flow area which 

55 is greater than the outlet flow area of the hot air 
discharge port. By this arrangement, heated air will 
be supplied to the plenum chamber faster than it 
can be discharged, so that the heated air will be 
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compressed within the manifold plenum chamber. 
This assures that jets of hot air which are dis- 
charged through multiple outlet apertures are uni- 
form in pressure and velocity along the length of 
the dryer head, so that the printed sheet is dried 
uniformly as it is transfen^ed through the exposure 
zone of the dryer. 

According to another aspect of the present 
invention, the moist air layer is displaced from the 
surface of the printed sheet by high-velocity hot air 
jets which scrub and break-up the moisture-laden 
air layer that adheres to the printed surface of the 
sheet. The high-velocity hot air jets create turbu- 
lence which overcomes the surface tension of the 
moisture and separates the moisture laden air from 
the surface of the printed material. The moisture 
vapor and volatiles become entrained in the forced 
air flow and are removed from the printing unit by a 
high volume extractor. 

The scrubbing action of the high velocity hot 
air jets is improved by adjacent rows of multiple 
discharge apertures which are oriented to deliver a 
converging pattern of high velocity hot air jets into 
an exposure zone across the sheet travel path. The 
high velocity hot air jets are produced by a pair of 
elongated dryer heads in which high velocity air is 
heated by heat transfer contact with a resistance 
heating element within an air delivery baffle tube. 
Since the release of moisture and other volatiles 
from the ink and printed material occurs continu- 
ously in response to the absorption of thermal 
energy, the moisture laden air layer is displaced 
continuously from the printed sheet as the printed 
sheet travels through the dryer exposure zone in 
contact with the converging hot air jets. 

According to another aspect of the invention, 
the moisture-laden air, volatiles and hot air com- 
pletely exhausted from the printing unit by a high 
volume extractor. An extractor manifold is coupled 
to a pair of elongated dryer heads and draws the 
moisture-laden air. volatiles and high velocity hot 
air from the exposure zone through a longitudinal 
air gap between the dryer heads. According to this 
arrangement, the setting of ink on each printed 
sheet is initiated and accelerated before the sheet 
is run through the next printing unit. 

Operational features and advantages of the 
present invention will be understood by those 
skilled in the art upon reading the detailed descrip- 
tion which follows with reference to the attached 
drawings, wherein: 

FIGURE 1 is a schematic side elevational view 
in which multiple dryers of the present invention 
are installed at interstation positions in a four 
color offset rotary printing press; 
FIGURE 2 is a simplified side elevational view 
showing the dryer of the present invention in- 
stalled in an interstation position between two 



printing units of FIGURE 1; 
FIGURE 3 is a bottom plan view showing in- 
stallation of the dryer assembly of FIGURE 2 in 
the interstation position; 

5 FIGURE 4 is a perspective view of the inter- 
station dryer shown in FIGURE 2; 
FIGURE 5 is a sectional view of the improved 
dryer of the present invention taken along the 
line 5-5 of FIGURE 4; 

70 FIGURE 6 is a longitudinal sectional view of the 
dryer assembly shown in FIGURE 2; 
FIGURE 7 is a sectional view of the dryer as- 
sembly shown in FIGURE 2, taken along the line 
7-7 of FIGURE 6; 

75 FIGURE 8 is a perspective view of a resistance 
heating element used in the dryer of FIGURE 2; 
FIGURE 9 is a perspective view similar to FIG- 
URE 8, with the resistance heating element en- 
closed in a support sheath; 

20 FIGURE 10 is a view similar to FIGURE 4 which 
illustrates an alternative embodiment of the dry- 
er head in which the discharge port is formed 
by an elongated slot; and. 
FIGURE 11 is a perspective view, partially 

25 broken away, of the dryer head shown in FIG- 
URE 10. 

As used herein, the term "processed" refers to 
various printing processes which may be applied to 
either side of a sheet, including the application of 

30 inks and/or coatings. The term "substrate" refers to 
sheet material or web material. 

Referring now to FIGURE 1, the high velocity 
hot air dryer 10 of the present invention will be 
described as used for drying freshly printed sub- 

35 strates, which are successively printed at multiple 
printing units in a sheet-fed, rotary offset printing 
press. In the exemplary embodiment, the dryer 10 
of the present Invention is installed at an inter- 
station position between two printing units of a four 

40 color printing press 12 which is capable of handling 
individual printed sheets having a width of the 
approximately 40" (102 millimeters) and capable of 
printing 10,000 sheets per hour or more, such as 
that manufactured by Heidelberg Druckmaschinen 

45 AG of Germany under its designation Heidelberg 
Speedmaster 102V. 

The press 12 includes a press frame 14 coup- 
led on the right end to a sheet feeder 16 from 
which sheets, herein designated S, are individually 

50 and sequentially fed into the press, and at the 
opposite end. with a sheet stacker 18 in which the 
printed sheets are collected and stacked. Inter- 
posed between the sheet feeder 16 and the sheet 
stacker 18 are four substantially identical sheet 

55 printing units 20A, 20B, 20C and 20D which can 
print different color inks onto the sheets as they are 
moved through the press. 
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As illustrated in FIGURE 1, each sheet fed 
printing unit is of conventional design, each unit 
including a plate cylinder 22, a blanket cylinder 24 
and an impression cylinder 26. Freshly printed 
sheets S from the impression cylinder 26 are trans- 
ferred to the next printing unit by transfer cylinders 
T1 , T2, T3. A protective coating may be applied to 
the printed sheets by a coating unit 28 which is 
positioned adjacent to the last printing unit 20D. 

The freshly printed and coated sheets S are 
transported to the sheet stacker 18 by a delivery 
conveyor system, generally designated 30. The 
delivery conveyor 30 is of conventional design and 
includes a pair of endless delivery gripper chains 
32 carrying laterally disposed gripper bars having a 
gripper element for gripping the leading edge of a 
freshly printed sheet S as it leaves the impression 
cylinder 26. As the leading edge of the printed 
sheet S Is gripped by the grippers, the delivery 
chains 32 pull the gripper bar and sheet S away 
from the impression cylinder 26 and transports the 
freshly printed and/or coated sheet to the sheet 
stacker 18. 

Prior to delivery, the freshly printed sheets S 
pass through a delivery dryer 34 which includes a 
combination of infra-red thermal radiation, forced 
air flow and extraction. 

Referring now to FIGURE 2, FIGURE 5 and 
FIGURE 6, the interstation dryer 10 includes as its 
principal components a dryer head 36, a resistance 
heating element 38, and an extractor head 40. As 
shown in FIGURE 3, the dryer head 36 is mounted 
on the press side frame members 14A, 14B by 
side frame flanges 42, 44. In this interstation posi- 
tion, the dryer head 36 is extended laterally across 
and radially spaced from the interstation transfer 
cylinder T2, thereby defining an exposure zone Z. 

The dryer head 36 includes a tubular sidewall 
36W which encloses an air distribution manifold 
chamber 46. The air distribution manifold housing 
Is sealed on opposite ends by end plates 48, 50, 
respectively, and is sealed against the extractor 
head 40. The manifold housing has an Inlet port 52 
for admitting high velocity, pressurized air through 
a supply duct 52 from an off-press compressor 53, 
and has a discharge port for delivering pressurized 
hot air into the exposure zone Z. 

As shown in FIGURE 6, tiie air distribution 
manifold sidewall 36W is intersected by multiple 
discharge apertures 54 which collectively define 
the discharge port. The apertures 54 are oriented 
for discharging pressurized jets of high velocity, 
hot air toward the interstation transfer cylinder T2, 
and are longitudinally spaced along the dryer head 
36. According to this arrangement, pressurized air 
jets are directed along a straight line across the 
printed side of a sheet S as it moves through the 
dryer exposure zone Z. In an alternative embodi- 



ment, as shown in FIGURE 10 and FIGURE 11, the 
discharge port is formed by an elongated slot 55 
which Intersects the dryer head sidewall 36W and 
extends longitudinally along the dryer head. 

5 Refening now to FIGURE 6 and FIGURE 7, the 

resistance heating element 38 is coupled to the 
dryer head 36 by and end block 56. The end block 
56 has a body portion which is intersected by an 
axial bore 58, a countert»ore 60 and a radial inlet 

10 bore 62 which communicates with the counterbore. 
The heating element 38 has an end portion 38A 
which projects through the axial bore 58 and coun- 
terbore 60, with the elongated body portion of the 
heating element 38 extending into the plenum 

75 chamber 46. 

According to an important feature of the 
present invention, the plenum chamber 46 is par- 
titioned by an elongated air delivery baffle tube 64 
which extends substantially the entire length of the 

20 dryer head 36. The air delivery baffle tube 64 has 
an inlet port 66 for receiving high velocity airflow 
from a remote supply and has a tubular sidewall 
64A extending through the plenum chamber. The 
tubular sidewall 64A has an inner airflow passage 

25 68 which connects the inlet port 66 in airflow com- 
munication with the plenum chamber 46 through its 
open end 64E. The air delivery baffle tube 64 has 
an end portion 64B projecting through the axial 
bore 60 of the end block 56, with its inner airflow 

30 passage 66 in airflow registration with the radial 
bore 62. 

A pneumatic connector 70 is coupled to the 
radial inlet bore 62 of the end block 56 for connect- 
ing the inner airflow passage 68 to an off-press 

35 source of high velocity air. The end block 56 is 
sealed against tiie end plate 50, the tubular sheath 
78 and against the pneumatic connector 70. High 
velocity, pressurized air is constrained to flow from 
the air duct 52 into the airflow passage 68 where it 

40 is discharged into the air distribution plenum cham- 
ber 46 after absorbing heat from the heating ele- 
ment 38. 

As shown in FIGURE 6, the high velocity air 
flows longitudinally through the annular flow pas- 
45 sage 68 in heat transfer contact with the heating 
element 38. The high velocity air is heated to a 
high temperature, for example 350 'F (176'C), be- 
fore it is discharged through the airflow apertures 
54. 

50 To provide uniform air jet discharge tiirough 
the apertures 54. the inlet area of the inlet port 66 
should be greater than the combined outiet area 
provided by the multiple airflow discharge aper- 
tures 54. In the preferred embodiment, the dis- 
ss charge apertures 54 have a diameter of 1/16 Inch 
(0.158 cm), and for a 40" (102 mm) press there are 
88 apertures spaced apart along tiie dryer head 36 
on 0.446 inch (1.13 cm) centers. This yields a total 
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airflow outlet area of 0.269 square inch (1.735 
square cm). Preferably, the effective inlet area of 
the inlet port 66 is at least about 0.54 square inch 
(3.484 square cm). 

In the alternative dryer head embodiment 
shown in FIGURE 10. the air discharge slot 55 has 
a length of 40 inches (102 mm) along its longitudi- 
nal dimension and has an arc length C of 6.725 
mils (17 X 10~3 cm). 

With the preferred inlet/outlet ratio of about 2:1 
or more, the high velocity, heated air will be sup- 
plied to the plenum chamber 46 faster than it can 
be discharged, so that the heated air will be com- 
pressed within the manifold plenum chamber. This 
assures that the jets of hot air which are dis- 
charged through the outlet apertures 54 are uni- 
form in pressure and velocity along the length of 
the dryer head, so that the printed sheet is dried 
uniformly as it is transferred through the exposure 
zone Z. 

The air distribution baffle tube 64 is supported 
on the inlet end by the end plate 50. and on its 
discharge end by flange segments 64F which en- 
gage the internal bore of the dryer head 36 and 
positions the baffle tube in the center of the ple- 
num chamber 46. 

Referring now to FIGURE 6. FIGURE 7, FIG- 
URE 8 and FIGURE 9. the heating element 38 Is 
preferably an electrical resistance heater having 
elongated resistance heater sections 38C. 380 
which are integrally formed and folded together 
about at a common end 38E. The resistance sec- 
tions 38C. 380 are substantially co-extensive in 
length with the air delivery baffle tube 64. Each 
section 38C, 380 is electrically connected to a 
power conductor 72, 74, respectively, for connect- 
ing the resistance heating element 38 to an off- 
press source of electrical power. 

The resistance heater sections 38C, 380 are 
mechanically stabilized by an end connector 76, 
and are enclosed within a tubular, thermally con- 
ductive sheath 78. Radial expansion of the half 
sections 38C, 380 is limited by the sidewall of the 
sheath 78, thus assuring efficient heat transfer, 
while the sheath provides longitudinal support for 
the elongated resistance heater sections within the 
inner airflow passage 68. The heating element half- 
sections 3dC, 380 thus form a continuous loop 
resistance heating circuit which is energized 
through the power conductors 72, 74. 

The tubular sheath 78 is received within the 
bore 58 and is welded to the end block 56. The 
tubular sheath 78 thus provides an opening through 
the end block 56 to permit insertion and withdrawal 
of the heating element 38 for replacement pur- 
poses. The heating element 38 is dimensioned for 
a sliding fit within the sheath 78 at ambient tem- 
perature. The end cap 76 is releasably secured to 



the end block 56 by a hold-down metal strap (not 
illustrated). The distal end 78B of the sheath is 
sealed by an end cap 78C to prevent leakage of 
high velocity air out of the distribution manifold 

5 chamber 46. 

Referring now to FIGURE 2. FIGURE 4. and 
FIGURE 5, the extractor head 40 is coupled to the 
back side of a pair of identical dryer heads 36A. 
36B. The dryer heads 36A, 36B are separated by a 

10 longitudinal air gap 80 which opens in air flow 
communication with an extractor manifold chamber 
82, thereby defining a manifold inlet port. The 
extractor manifold chamber 82 is enclosed by the 
end plates 48. 50 and by housing panels 40A, 408, 

75 40C and 400. The extractor housing panels 40C. 
400 are secured and sealed by a welded union to 
the dryer heads 36A, 368. 

According to another aspect of the present 
invention, the multiple air flow apertures 54 of each 

20 dryer head 36A. 368 are arranged in linear rows 
R1 , R2, respectively, and extend transversely with 
respect to the direction of sheet travel as indicate 
by the arrows S in FIGURE 3, The rows R1 , R2 are 
longitudinally spaced with respect to each other 

25 along the sheet travel path. Each air jet expands in 
a conical pattern as it emerges from the airflow 
aperture 54. Expanding air jets from adjacent rows 
intermix within the exposure zone Z, thereby pro- 
ducing turbulent movement of high velocity hot air 

30 which scrubs the processed side of the sheet S as 
it moves through the exposure zone Z. Preferably, 
balanced air pressure is applied uniformly across 
the exposure zone Z to ensure that the moist air 
layer is completely separated and extracted from 

35 the freshly printed sheets. 

In the exemplary embodiment, the pressure of 
the high velocity air as it is discharged through the 
inlet port 66 into the heat transfer passage 68 is 
about 10 psi (7031 Kgs/m^). The inlet suction pres- 

40 sure in the longitudinal air gap 80 of the extractor 
is preferably about 5 inches of water (12.7 x 10^ 
Kgs/cm^). 

As shown in FIGURE 3 and FIGURE 5. the 
extractor manifold inlet port 80 is coupled in air 

45 flow communication with the exposure zone Z for 
extracting heat, moisture laden air and volatiles out 
of the dryer. The extractor manifold chamber 82 is 
coupled in air flow communication with an exhaust 
fan 84 by an air duct 86. The air duct 86 is coupled 

60 to the extractor manifold chamber 82 by a transi- 
tion duct fitting 88. 

The high velocity, heated air which is dis- 
charged onto the printed sheet S is also extracted 
along with the moisture and volatiles through the 

55 air gap 80 into the extractor chamber 82. Ambient 
air, as indicated by the curved arrows, is also 
suctioned into the exposure zone Z and through 
the longitudinal air gap, thus assuring that hone of 
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the hot air, moisture or volatiles will escape into the 
press area. Extraction from the exposure zone Z Is 
enhanced by directing the hot air jets along con- 
verging lines whose intersection defines an acute 
angle alpha (a)» as shown in FIGURE 5. 

The air flow capacity of the exhaust fan 84 is 
preferably about four times the total airflow input to 
the dryer heads. This will ensure that the exposure 
zone Z is maintained at a pressure level less than 
atmospheric thereby preventing the escape of hot 
air. moisture laden air and volatiles into the press 
room. 

Claims 

1. A hot air dryer (10) for installation In a printing 
press (1 2). said dryer comprising a dryer head 
(36) having a housing member (36W) defining 
an air distribution chamber (46), the housing 
member having an airflow inlet port (52) for 
receiving high velocity air and an airflow dis- 
charge port (54, 55) for directing heated air 
onto a substrate (S), and including a heating 
element (38) disposed in the air distribution 
chamber, characterized in that: 

an air delivery tube (64) is disposed in the 
air distribution chamber, the air delivery tube 
having an elongated airflow passage (68) con- 
necting the inlet port in airflow communication 
with the air distribution chamber; and 

the heating element (38) is disposed within 
the elongated airflow passage (68) of the air 
delivery tube (64). 
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ing member (36), the end block having a body 
portion intersected by an axial bore (58), a 
counterbore (60) and a radial inlet bore (62) 
communicating with the counteriDore; 

the heating element (38) having an end 
portion (38A) projecting through the axial bore 
and counterbore; and, 

the air delivery tube (64) having an end 
portion (64B) disposed in the counterbore (60) 
with Its elongated airflow passage (68) being 
coupled in airflow communication with the ra- 
dial inlet bore (62). 

6. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

the elongated heating element (38) com- 
prises an electrical resistance heater (38C, 
38D). 



7. A hot air dryer (10) as defined in claim 6. 
characterized in that: 

the heating element (38) has first and sec- 
ond resistance heater sections (38C,380), the 
sections being joined at a common end (38E) 
25 and disposed in side-by-side relation. 

8. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

a tubular, thermally conductive sheath (78) 
30 Is disposed within the elongated airflow pas- 
sage (68); and, 

the heating element (38) is disposed within 
the sheath. 



2. A hot air dryer (10) as defined in claim 1, 
characterized in that: 

pneumatic connector means (70) are coup- 
led to the air delivery tube (64) for connecting 
the elongated air flow passage (68) to a source 
of high velocity air. 

3. A hot air dryer (10) as defined In claim 1 or 
claim 2, characterised in that: 

electrical conductors (72, 74) are coupled 
to the heating element (38) for connecting the 
heating element to a source of electrical pow- 
er. 

4. A hot air dryer (10) as defined in any one of 
claims 1 to 3, characterized in that: 

an end block (56) is coupled to the hous- 
ing member (36) and to the air delivery tube 
(64) for sealing the interface between the air 
delivery tube and the housing member. 

5. A hot air dryer (10) as defined in any one of 
claims 1 to, characterised in that: 

an end block (56) is coupled to the hous- 



35 9. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

an extractor head (40) is coupled to the 
dryer head (36), the extractor head including a 
housing member (40A. 40B, 40C, 40D) defin- 

40 ing an extractor manifold chamber (82), the 

extractor head having an elongated inlet port 
(80) for extracting air from a dryer exposure 
zone Z into the extractor manifold chamber, 
, and having discharge means (84, 86, 88) coup- 

45 led to the extractor head for exhausting air 

from the extractor manifold chamber. 

10. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

50 the airflow discharge port (54) comprises 

multiple airflow apertures. 

11. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

55 the air discharge port (54) comprises an 

elongated slot (55). 
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12. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

the dryer head (36) Is adapted for installa- 
tion in an Interstatlon position between adja- 
cent printing press units (20A, 20B. 20C, 20D, 
18) of a printing press (12), with the airflow 
discharge port (54, 55) facing the processed 
side of a substrate (S) as it Is transported 
along a substrate travel path. 

ia A hot air dryer (10) as defined In any one of 
the preceding claims, characterized in that: 

the dryer (10) includes a second dryer 
head (36B) disposed in side-by-side relation 
with the first dryer head (36A) In a position 
facing the freshly processed side of a sub- 
strate (S) as it moves through a dryer expo- 
sure zone (Z) along a substrate travel path, the 
second dryer head (36B) having a housing 
member (36W) defining a second air distribu- 
tion chamber (46). the housing member of the 
second dryer head including an inlet port (52) 
for receiving high velocity air and a discharge 
port (54, 55) oriented for directing heated air 
toward the sheet travel path, with the dryer 
heads being separated from each other by a 
longitudinal air gap (80); and, 

an extractor head (40) is coupled to the 
dryer heads (36A, 368), the extractor head 
including a housing member (40A, 408, 40C. 
40D) defining an extractor manifold chamber 
(82) and coupled in air flow communication 
with the longitudinal air gap (80), and having 
discharge means (84, 86, 88) coupled in air 
flow communication with the housing member 
for exhausting air from the extractor manifold 
chamber (82). 

14. A hot air dryer (10) as defined in claim 13, 
characterized in that: 

the discharge ports (54, 55) of the dryer 
heads are arranged in first and second rows 
(R1, R2). respectively, the rows being sepa- 
rated from each other along the substrate trav- 
el path, wherein heated air discharged from the 
discharge ports intermix with each other in the 
dryer exposure zone (Z). 

15. A hot air dryer (10) as defined in claim 13 or 
claim 14. characterised in that: 

the discharge ports (54, 55) of the first and 
second dryer heads are oriented for directing 
heated air along first and second converging 
lines (FIGURE 5), respectively. 

16. A method for drying a freshly processed sub- 
strate (S) in a printing press (12) characterized 
by the steps: 
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directing high velocity air through an air 
delivery tube (64) which is disposed within an 
air distribution chamber (46); 

heating high velocity air flowing through 
the air delivery tube by heat transfer contact 
with an elongated heating element (38) dis- 
posed within the air delivery tube; and. 

discharging heated air from the air dis- 
tribution chamber onto the freshly processed 
substrate (S). 



17, A method for drying a freshly processed sub- 
strate (S) as defined in claim 16, characterized 
by the step: 

75 compressing the heated air in the air dis- 

tribution chamber (46) before the heated air Is 
discharged. 

ia A method for drying a freshly processed sub- 
20 strate (S) as defined in claim 16 or claim 17, 

characterised by the steps: 

discharging heated air from the air dis- 
tribution chamber (46) through an outlet port 
(54, 55); and 

25 supplying the high velocity air to the air 

distribution chamber (46) through an inlet port 
(52) having an inlet flow area which is greater 
than the outlet flow area of the outlet port. 

30 19, A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 16 to 
18, characterised by the steps: 

discharging jets of heated air from the air 
distribution chamber (46) through first and sec- 

35 ond rows (R1 , R2) of outlet apertures (54. 55); 
and 

intermixing air jets from the first and sec- 
ond rows in an exposure zone (Z). 

40 20. A method for drying a freshly processed sub- 
strate (S) as defined In any one of claims 16 to 
18, characterized by the steps: 

discharging jets of heated, pressurized air 
from the air distribution chamber (46) through 

46 first and second rows (R1, R2) of outlet ap- 

ertures; and 

directing air jets discharged from air flow 
apertures of the first and second rows (R1 , R2) 
along first and second converging lines (FIG- 

50 URE 5), respectively. 

21. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 16 to 
20. characterised by the steps: 
55 installing first and second dryer heads 

(36A, 368) in side-by-side relation on a printing 
press (12) in a position facing the processed 
side of a freshly processed substrate as it 
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travels through a dryer exposure zone (Z), the flow rate of air discharged from the first and 

dryer heads being separated from each other second dryer heads (36A. 36B). 

by a longitudinal air gap (80); 

supplying high velocity air to each dryer 
head (36A, 36 B) through first and second air 5 
delivery tubes (64) which are disposed within 
an air distribution chamber (46) in each dryer 
head, respectively; 

heating high velocity air flowing through 
each air delivery tube (64) by heat transfer io 
contact with an elongated heating element (38) 
disposed within each air delivery tube; 

discharging heated air from each dryer 
head through the dryer exposure zone (Z) and 
onto the freshly processed substrate (S); and is 

extracting air from the exposure zone (Z) 
through the longitudinal air gap (80). 

22. A method for drying a freshly processed sub- 
strate (S) as defined In claim 21, characterized 20 
by the steps: 

discharging heated air from each dryer 
^ head (36A, 368) through an airflow outlet ap- 

erture (54, 55); and 
-•^ supplying high velocity air to each dryer 25 

H= head through an inlet port (52) having an effec- 

|i1 tive inlet flow area which is greater than the 

combined outlet flow areas of the air flow out- 
Ifi let apertures (54, 55). 

30 

23. A method for drying a freshly processed sub- 
strate (S) as defined in claim 21 . or claim 22, 
characterised by the steps: 

yi discharging jets of heated air from the first 

□ and second dryer heads (36A, 36B) through 35 

^ first and second rows (R1, R2) of outlet ap- 

'^l ertures (54, 55), respectively; and 

intermixing air jets from the first and sec- 
ond rows in the exposure zone (Z). 

40 

24. A method for drying a freshly printed substrate 
(S) as defined in any one of claims 21 to 23, 
characterized by the steps: 

discharging jets of heated air from the first 
and second dryer heads (36A, 36B) through 45 
first and second rows (R1, R2) of outlet ap- 
ertures (54, 55), respectively; and 

directing air jets discharged from air flow 
apertures of the first and second rows (R1. R2) 
along first and second converging lines (FIG- so 
URE 5), respectively. 

25. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 21 to 

24, characterised by the step: 55 

extracting air from the exposure zone (Z) 
at a volume flow rate through the longitudinal 
air gap (80) which exceeds the total volume 
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Forschutls&iEntwicMung 



Veredeliuiff 



fiir Spo&dznastdz^ 
Maschixidti 

Mit ein&m Dahlgren-Lak- 
kierwQxk LPC erhalten 
Speedmasier-Diucker die 
MOglichkeit, vorhandene 
Maschinen aufzurQsten, urn 
nach wie vor mehrfarbig z\i 
drucken und zasSczlich zu 
lackieren, ohne dafi hierfiir 
ein Druckwark c^eopfen 
warden mufl. Eine Vierfer- 
bdn*Maschind zum Beisplet 
bleibt eine Viarrarben-Ma- 
schine, das Lackieren wird 
zusaiiUch ermOghcht. 

Dm Einbau der LPOEin- 
helt'llrfolgi zwischen dem 
lerzigft Druckiurm und dem 
Ausl^ber, Das Lackwerk 
kanfif^durch Knopfdnick zur 
AusjySge hm hydraulisch vei- 
fahren werden> wodurch fi)r 
Ser^e- und Einstellarbei- 
len^Ser fteie Zugang zum 
ietzfen Werk erhalten bleihi 

rh es sich bei der LPC- 
EinSSil um ein echtes Lak- 
kiepyerk handelt. ist sowohl 
Scf^ackierung als auch 
Ho^planzlackierung m6g • 
iicfedie gewOnschle Lack- 
au^agsmenge wird durch 
did'Gravuitiefe der Schttpf- 
waUc (AniloK-Walze) fearga- 
legi. VoUflftchige Leckiening 
ist ebenso mdglich wie Spot- 
Lackierung, wobei ein Regi- 
steraystem die passerge- 
naue Lacktibertragung er- 
leichterl. 

Je nach Bedarf kann UV- 
Oder Dispersionslack einge- 
setzt werden, Ein Ablagern 
Oder Austrocknen des Lacks 
wird dutch ein konunuerli- 




^ l.»hl<ri|tlnd»r 



Zelchnung A zelgt dae Laoktarwerk In auagefahranar Posi- 
tion, Zolohnung B Im EIngrlff mlt dom Druckwerk, daa haiat 
tn Laeklorpoaltlort. 



ches Umpumpen vermie- 
den, was wiederum einen 
gleichmafiigen LackauHrag 

. gewShTleislet. 

LPC-Lackierwerke sind 
zur Zeit fUr Speedmastar 72 
und 102 sowie ffir Mitsubishi- 

. Maschinen verfilgbar. 

Das Augsburger Liefer- 
werk infoimieit auch Qber 
Trocknungs-Systeme, und 
zwar sowohl Ober JR-Heifi- 
lufi-Trocknung als auch iiber 
UV-Hanung 

Aggrogate 

Optimierto Heiz- und 
Kiihlwalzen 

Eine deutlich verbessene 
ZwangsfUhrung der KUhl- 
und Heiiniedien bei ihren 
Heiz- und KQhlwalzen hat die 
W HMhl KG Kieselbronn, 
durch Opiimierungsmaft- 
nahmen in der lypischen 
Zapfen- und Bodenkonstruk- 
non erreichi. 

Enisprechende liei?- und 
Kiihlwalzen sind in Dimen- 
sionen von biS zu 1000 mm 
Duichmesser und von bis zu 
10000 mm LSnge lieferbar 



Sorgftltig dynamisch ausge- 
wuchtet verfUgen sie Ober 
eine extreme Laufhihe und 
bieren Uber lange Betriebs- 
zeit sichere Punktion. 

Druckvoxvtvfa 

Vorbessette Rdpdtler- 
kopiemaachinen 

Die bisherigen Universal- 
Repetierkopier • Maschinen 
PC-801 und PC-802 von 
Screen, die bekanntlich 
auch ate manuelle Komakl- 
kopierrahmen ftir die Plai- 
lenkopie genutzt werden 
kiJnnen. wurden durch opli- 
mierte Konstruklionen abge- 
I6sl Die drei Varianten des 
Modells PC-803 sind wie 
folgt ausgelegi: 
m PC-803-E deckt die Ma- 
schinenklasse I ab (effekli- 
ves Kbpierformat 73 x 62 
cm); 

# ' PC-803"G isi fUr das IIIB- 
Fbrmat (77 x 103 cm) be- 

summt; 

• PC-803-I reichl bis zum 
Ver n)rmai(I3i x 105 cm). 

Die grundsatzlichen Ab- 
laufe xvurden beibehaUen. 



die jetzt geschlossene Kom- 
paktbauweiae mil zusSlzl)* 
chen automatischen Mecha- 
nismeh etmdglicht aber 
slaubfreieres Kopieren und 
mindert die Ger^uschbela- 
stung. Durch die neuo UV- 
Lichischutzscheibe kann der 
Bediener alle Abiaufe visu- 
ell kontrolheren. 

Bei den groften Modellen 
G und I fahrt das Lampen- 
haus in seltUcher Richiung 
mil. und die bewegliche 4- 
kW ■ Metallhalogenidlampe 
verstellt sich auch in der H6- 
he aulomatisch. Dies gesiat- 
lei bei kleineren Rlmvorla- 
gen (zum Beispiel Etikeuen) 
Oder im Bereich der Um- 
schlagseiienprodukuon eine 
noch bessere Ausleuchiung, 
he^here LichtinrensitSi und 
damii veikOrzte Belichtungs- 
zeiten. 

Einer evenluellen Licht- 
hofbildung an der Masken- 
kanie wiid durch die besse- 
re Maskenkonstruktion mit 
reduziehem Absiand zwi- 
schen Maske und Glasschei- 
be vorgebeugt. 

Sobald bei den Kopier- 
und Montage-Maschinen ► 
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nbr demoore, howard w 



SELECT LIST DEFAULT: 
SELECT* RESULTS TERM 

1 1 DEMOOR. STEPHEN J./IN 

2 19 DEMOORE/PA 

3 19 DEMOORE, HOWARD W./IN 

4 3 DEMOPOLIS/IN 

5 2 DEMOPOLIS. TOM N./IN 
UP N OR DOWN N? 



sel 3 



SS 1 RESULT (19) 
SS 2? 

prt ti pn 1 -1 9 



-1- (USPA) 

TI - Retractable printing/coating unit operable on the plate and blanket 
cylinders simultaneously from the dampener side of the first printing 
unit or any consecutive printing unit of any rotary offset printing press 

PN - USi651316 

-2- (USiNA) . , 

TI - Methbd and apparatus for handling printed sheet material 
PN - USS603264 

-3- (USeA) . 
TI - Refutable printing/coating unit operable on the plate and blanket 

cylinders 
PN - U^598777 

-4- (U^>k) 

TI - Denary conveyor with control window ventilation and extraction system 
PN - U^5401 52 

-5- (USF^A) 

TI - Method and apparatus for handling printed sheet material 
PN -US5511480 

-6- (USPA) 

TI - Vacuum transfer apparatus for rotary sheet-fed printing presses 
PN - US5419254 

-7- (USPA) 

TI - Automatic coating circulation and wash-up system for printing presses 
PN - US5367982 

-8- (USPA) 

Ti - Coating apparatus for sheet-fed, offset rotary printing presses 
PN - US5335596 

-9- (USPA) 

TI - Vacuum transfer apparatus for rotary sheet-fed printing presses 
PN - US5243909 

-10- (USPA) 



Tl - Vacuum transfer apparatus for rotory sheet-fed printing presses 
F^N -US5228391 W 

-11- (USPA) 

Tl - Coating apparatus for sheet-fed, offset rotary printing presses 
PN -US5207159 

-12- (USPA) 

Tl - Vacuum transfer apparatus for rotary sheet-fed printing presses 
PN -US5205217 

-13- (USPA) 

Tl - Coating apparatus for sheet-fed, offset rotary printing presses 
PN - US51 76077 

-14- (USPA) 

Tl - Vacuum transfer apparatus for rotary sheet-fed printing presses 
PN - US51 33255 

-15- (USPA) 

Tl - Vacuum transfer apparatus for rotary sheet-fed printing presses 
PN - US51 27329 

-16- (USPA) 

Tl - Net cartridge assembly for use with transfer and delivery cylinders in 

rotary orinting presses 
PN - USf046421 

-17- (USPA) 

Tl - Antihriarking method and apparatus for use with perfector cylinders of 

rotary heet-fed printing presses 
PN - US^42384 

-18- (U^A) 

Tl - Met06d and apparatus for attaching anti-smear net to printing press 

transfer cylinder 
PN - US#91632 

-19- (US>A) 

Tl - Metffed and apparatus for handling printed sheet material 
PN - U^^02267 

SS 2? 
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-3- (USPA) 

PN - US5598777 

Tl - Retractable printing/coating unit operable on the plate and blanket 
cylinders 

IN - DeMoore, Howard W., 10954 Shady Trail, Dallas (TX) US, 75220; 
Rendleman, Ronald M.. Dallas (TX) US; Bird, John W., Carrollton (TX) 
US 

PA - DeMoore, Howard W., Dallas. TX, US 

PDjlBIJD2J:^ — 

AP'^957io7G2 95US-538274 ^ 

NO - ig etZATMS. EXEMPLARY CLAIM 1,10 DRAWINGS, 18 FIGURES 

EXAMINER: Fisher, J. Reed 

ATTY/AGENT: Sidley & Austin 
PCL- 101177000, CROSS REFS: 101352000 
(C - B41F-005/02, B41F-005/22, B41F-031/36 

FLD - 101/349.000, 101/350.000, 101/351.000, 101/352.000, 101/207.000, 
101/208.000-101/210.000, 101/363.000. 101/364,000, 101/147.000, 
101/148.000. 101/143.000. 101/144.000. 101/217.000, 101/218.000, 
101/177.000. 101/247.000, 118/258.000-118/262.000, 118/046.000, 
118/263.000 

DT - IN>lfENTION PATENT 

FS - TOmS INDIVIDUAL 

CT - US4308796, 1/1982, SattenA/hite, 101/350. 
US47e6601 .11/1 987, Jahn. 118/211. 

AB - A retractable In-line inking/coating apparatus can apply either spot or 
overaU inking/coating nnaterial to a plate and/or a blanket on the first 
printiifg unit or on any consecutive printing unit of any rotary offset 
printijfg press. The inking/coating apparatus is pivotally mounted within 
the qpnventional dampener space of any lithographic printing unit. The 
aquebus component of the fiexographic printing ink or aqueous coating 
mate^'pai is evaporated and dried by high velocity, hot air dryers and 
highJ^rformance heat and moisture extractors so that the aqueous or 
flexoSfaphic ink or coating material on a freshly printed or coated sheet 
is drpand can be dry-trapped on the next printing unit. The 
inkingt/coating apparatus includes dual cradles that support first and 
secdIfTd applicator rollers so that the inking/coating apparatus can apply 
a double bump of aqueous/flexographic or UV-curable printing ink or 
coating material to a plate on the plate cylinder, while simultaneously 
applying aqueous, fiexographic or UV-curable printing ink or coating 
material to a plate or a blanket on the blanket cylinder, and thereafter 
onto a sheet as the sheet is transferred through the nip between the 
blanket cylinder and the impression cylinder. A triple bump is printed or 
coated on the last printing unit with the aid of an impression cylinder 
inking/coating unit. 

MCLM- What is claimed is: 1 . A rotary offset printing press of the type 
including first and second printing units, the first printing unit 
comprising: 

a plate cylinder having a fiexographic printing plate mounted 
thereon; 

a blanket cylinder having a blanket disposed in ink or coating 
transfer engagement with the fiexographic printing plate for receiving 
aqueous or fiexographic printing ink or coating material from the 
fiexographic printing plate; 

an impression cylinder disposed adjacent the blanket cylinder 
thereby forming a nip between the blanket and the impression cylinder 
whereby the aqueous or fiexographic printing ink or coating material can 



ba -transferred from the blanket t(^^substrate as the substrate is g 
transferred through the nip; 1^ % 

inking/coating apparatus movably coupled to the first printing unit 
for movement to an on-impression operative position and to an 
off-impression retracted position; 

the inking/coating apparatus including container means for 
containing a volume of aqueous or flexographic ink or coating material, 
and at least one applicator roller coupled to the container means for 
applying aqueous or flexographic ink or coating material to the 
flexographic printing plate or to the blanket when the inking/coating 
apparatus is in the on-impression operative position; 

the container means having a partition dividing the container means 
thereby defining a first container region and a second container region; 

the at least one applicator roller having first and second transfer 
surfaces and means separating the first and second transfer surfaces; 
and, 

the first and second transfer surfaces of the at least one 
applicator roller being disposed within the first and second container 
regions for rolling contact with aqueous or flexographic printing ink or 
coating material contained within the first and second container regions, 
respectively. 
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-1- (USPA) 

PN -US5651316 ^ , ^ u., . . 

Tl - Retractable printing/coating unit operable on the plate and blanket 

cylinders simultaneously from tine dampener side of the first printing 

unit or any consecutive printing unit of any rotary offset printing press 
IN - DeMoore. Howard W., 10954 Shady Trail, Dallas (TX) US, 75220; 

Rendleman. Ronald M., Dallas (TX) US; Bird, John W., Carrollton (TX) 

US 

PA - DeMoore. Howard W., Dallas, TX, US 

^AP~ ■ l5:?o:ol 95us^38i23^"7;;;:> t-o ^ - "^C^'-^^t. .f^ 

"^NU - 1b UI^ I Mb, b X b M H LAH V O CAIM 1, 10 DRAWINGS, 18 FUTURES 
EXAMINER: Eickholt. Eugene H. 

ATTY/AGENT: Sidley & Austin .^..^^ 
PCL- 101450100, CROSS REPS: 118046000, 101424100 
IC - B41 M-004/00 

FLD - 101/424.100. 101/450.100, 101/135.000, 101/141.000, 101/142.000, 
101/211.000. 101/216.000, 101/232.000, 101/348.000-101/349.000, 
118/046.000 
DT - INVENTION PATENT 
FS - TO US INDIVIDUAL 
CT - US3397675, 8/1968, De Ligt, 1 18/258. 
US3433155. 3/1969. Norton, 101/148. 
US37a58438, 10/1973, Kumpf, 118/262. 
US300O743, 4/1974, Egnaczak, 118/259. 
US3^6824, 11/1975, Knodel et al., 118/224. 
US3#31791, 1/1976, Preuss et al., 118/236. 
US4^2325. 9/1980, Edwards. 101/137. 
US4270483, 6/1 981 . Butler et al., 1 1 8/46. 
US4a0'2244. 2/1983. Rebel. 118/46. 
US4397237, 8/1983. Makosch, 101/352. 
US4399767, 8/1983, Simeth, 118/46. 
US44^1027, 12/1983, Fischer, 101/142. 
US4423677. 1/1984. Fischer, 101/232. 
US4446814. 5/1984. Abendroth. 118/694. 
US45D1223, 2/1985, Matsuno et al., 1 18/668. 
US4&24712. 6/1985, Ito. 118/46. 
US4S36218, 8/1985, Ganlto. 101/450.1. 
US45fe9306. 2/1986, Ito et al.. 1 1 8/249. 
US4615293, 10/1986. Jahn, 118/46. 
US4685414, 8/1987, DiRico, 118/46. 
US4706601. 11/1987, Jahn, 118/46. 
US4779557, 10/1988. Frazzitta. 118/46. 

US4796528, 1/1989, Sarazen, 101/211. 

US4796556, 1/1989. Bird. 118/46. 

US4815413. 3/1989, Kota, 118/46. 

US4825804. 5/1989, Kirico et al., 1 18/46. 

US4841903, 6/1989, Bird. 118/46. 

US485251 5. 8/1 989, Terasaka et al., 1 1 8/663. 

US4934305, 6/1990. Koehler et al., 1 18/46. 

US51 07790. 4/1992, Sliker et al., 1 18/674. 

US5176077, 1/1993, DeMoore et al., 101/232. 

US5178678, 1/1993. Koehler et al., 118/46. 

US51 89960, 3/1993, Valentin!, 101/349. 

US5209179. 5/1993, Herbert et al., 118/46. 

US5476041, 12/1995. Czotscher. 101/232. 
AB - A retractable in-line Inking/coating apparatus can apply either spot or 

overall inking/coating material to a plate and/or a blanket on the first 

printing unit or on any consecutive printing unit of any rotary offset 



printing press. The inking/coatinc^pparatus is pivotally mounted within^ 
the conventional dampener spad^f any lithographic printing unit. The V 
aqueous component of the flexographic printing ink or aqueous coating 
■ naterial is evaporated and dried by high velocity, hot air dryers and 
high performance heat and moisture extractors so that the aqueous or 
flexographic ink or coating material on a freshly printed or coated sheet 
is dry and can be dry-trapped on the next printing unit. The 
inking/coating apparatus includes dual cradles that support first and 
second applicator rollers so that the inking/coating apparatus can apply 
a double bump of aqueous/flexographic or UV-curable printing ink or 
coating material to a plate on the plate cylinder, while simultaneously 
applying aqueous, flexographic or UV-curable printing ink or coating 
material to a plate or a blanket on the blanket cylinder, and thereafter 
onto a sheet as the sheet is transferred through the nip between the 
blanket cylinder and the impression cylinder. A triple bump is printed or 
coated on the last printing unit with the aid of an impression cylinder 
inking/coating unit. ... . « * * 

MCLM- What is claimed is: 1 . A method for pnnting in a rotary offset press of 
the type including first and second printing units, the first pnnting 
unit having a flexographic printing plate, a blanket, an impression 
cylinder and inking/coating applicator means for applying aqueous or 
flexographic printing ink or coating material to the flexographic 
printing plate and/or to the blanket, comprising the following steps 
performed in succession in the first printing unit: 

applying a first spot or overall coating of aqueous or flexographic 
printiM ink or coating material to the flexographic printing plate; 

tr^sferring the aqueous or flexographic printing ink or coating 
matefrkl from the flexographic printing plate to the blanket; 

Eurfelying a second spot or overall film of aqueous or flexographic 
printifto ink or-layer of coating material to the blanket; 

tryihsferring Ink or coating material from the blanket to a 
substr4te as the substrate is transferred through the nip between the 
blankSt and the impression cylinder; and, , 

c^ing the aqueous or flexographic ink or coating matenal on the 
freshly printed or coated substrate before the substrate is pnnted, 
coated or otherwise processed on the second printing unit. 
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Ogilvie and Company 
1400 Metropolitan Place 
10303 Jasper Avenue 
EDMONTON Alberta 
T5J 3N6 
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Classification 
Your File No. 
Examiner 



Application No. 

Owner 

Title 



2,175.731 

DeMoore, Howard W. 

RETRACTABLE INKING/COATING APPARATUS HAVING 
FERRIS MOVEMENT BETWEEN PRINTING UNITS 
B41F-1/40 
7006.021 

Ewa Chmura-Nadeau 



IN ACCORDANCE WITH SUBSECTION 30(2) OF THE PATENT RULES, YOU ARE HEREBY 
NOTIFIED OF A REQUISITION BY THE EXAMINER. IN ORDER TO AVOID ABANDONMENT 
UNDER PARAGRAPH 73(1){A) OF THE PATENT ACT, A WRITTEN REPLY MUST BE 
RECEIVED WITHIN 6 MONTHS AFTER THE ABOVE DATE. 

This application has been examined as originally filed. 



The number of claims in this application is 22. 



A search of the prior art has thus far failed to reveal any pertinent references. ^— ^ 



The examiner has identified the following defects in the application: 



Claim 18 is indefinite and does not comply with Subsection 27(4) of the Patent Act. The 
following terms have no antecedents: 

"plate" (claim 18, line 23); 

"blanket" (claim 18. line 1); 

"inked or coated image" (claim 18, line 6); and 

"nip" (claim 18. line 8). 



In view of the foregoing defects, the applicant is requisitioned to amend the application in order 
to comply with the Patent Act and the Patent Rules or to provide arguments as to why the 
application does comply. 




Under Section 29 of the Patent Rules, applicant is requisitioned to provide an identification of any 
prior art cited in respect of the corresponding United States and European Patent Office 
applications and the patent numbers, if granted. Amendnnent to avoid references cited abroad 
may expedite the prosecution. If the particulars are not available to the applicant , the reason why 
must be stated. 



Ewa Chmura-Nadeau 
Patent Examiner 
(819) 997-2819 
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PETiTION 



The Petition of HOWARD W. DeMOORE, 



"Industrie Industry 
Canada Canada 



OPIC 



18 



ClPO 
8 1996 18 



W^b full post office 



Rcmts a 



address is 10954 Shady Trail, Dallas, Texas 75220, i i c; a t charged to 



SHEWETH: 

(1) THAT, Howard W. DeMoore, Ronald m. Rendleman and John W. 
/f Bird, whose full post office addresses are (respectively) 10954 Shady Trail, Dallas, 
I Texas 75230, U.S.A.; 4331 Royal Ridge, Dallas, Texas 75229, U.S.A.; and 1514 

O Iroquois Circle, Carrollton, Texas 75007, U.S.A. made the invention entitled 
RETRACTABLE INKING/COATING APPARATUS HAVING FERRIS MOVEMENT 
t\ BETWEEN PRINTING UNITS which is described and claimed in the specification 
rS submitted herewith. 



O (la) THAT the entire right to obtain a patent for the said invention has 

C3 been assigned to Your Petitioner. 



(2) THAT your Petitioner verily believes that he is entitled to a patent 
for the said invention having regard to the provisions of the Patent Act. 



(2.1 ) THAT your Petitioner verily believes that he is entitled to pay a 
filing fee as a small entity as defined in Section 2 of the Patent Rules. 



(3) Your Petitioners request that this application be treated as entitled 
to the rights accorded by Section 28(1) of the said Act having regard to the 
application of which particulars are set out below, and represents that the said 
application is the first application for patent for the said invention filed in any country 
which by treaty, convention or law affords similar rights to citizens of Canada by the 
inventors or any one claiming under him. 

U.S. Patent Application No. 08/435.798 filed on May 4, 1995 

(4) THAT your Petitioner hereby nominates OGILVIE AND 
COMPANY, carrying on business in Canada at the following address 1400 
Metropolitan Place, 10303 Jasper Avenue, Edmonton. Alberta, T5J 3N6. to be his 
representative for the service of any proceedings taken under the Act. 

(5) THAT your Petitioner hereby appoints OGILVIE AND COMPANY, 
having a post office address is 1400 Metropolitan Place, 10303 Jasper Avenue, 
Edmonton. Alberta, T5J 3N6. as his agent, with full power to appoint an associate 
agent when required to do so by Section 131 of the Patent Rules and to revoke 
such appointment, to sign the petition and drawings, to amend the specification and 
drawings, to prosecute the application, and to receive the patent granted on the 
said application; and ratify any act done by the said appointee in respect of the said 
application. 



3 

(6) YOUR Petitioner therefore prays that a patent may be granted to 
him for the said invention. 

SIGNED at Edmonton, Alberta, this 2nd day of IVIay, 1996. 



OGILVIE AND COMPANY 
Per: 



4/ ^.'^A— ^ 



E. PETER JOHNSON 
Agents for the Applicant 



o p I c m^/mMgss!! c i p o 

Office de la propri^t^ jm^KglgfMMMMS Canadian Intellectual 

INTELLECTUELLE DU CaNADA \ " PROPERTY OfFICE 



Ottawa Hull KIA 0C9 



(21) (Al) 2,175,731 

(22) 1996/05/03 
(43) 1996/11/05 



6 

(51) Int. CI. B41F 1/40; B41F 3/81; B41F 7/36; B41F 15/40; B41F 5/24 

(19) (CA) APPLICATION FOR CANADIAN PATENT (12) 

(54) Retractable Inking/Coating Apparatus Having Ferris 
Movement Between Printing Units 

(72) DeMoore, Howard W. - U.S.A. ; 

Rendleman, Ronald M. — U.S.A. ; 
Bird, John W. - U.S.A. ; 

(71) DeMoor e , Howard W. -U.S.A. ; 

(30) (US) 08/435,798 1995/05/04 

(57) 22 Claims 



Notice: This application is as filed and may therefore contain an 
Incomplete specification, 

Industrie Canada Industry Canada opic-cipoi9i C/3X13.Cl3. 
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"RETRACTABLE INKING/ COATING APPARATUS 
HAVING FERRIS MOVEMENT BETWEEN PRINTING UNITS" 

ABSTRACT 

A retractable in-line inking/ coating apparatus 
selectively applies eittier spot or overall ink/coating 
material to a blanket or flexographic plate on a blanket 
cylinder, or spot or overall ink/coating to a flexographic 
printing plate on a plate cylinder in a rotary offset 
printing press. The inking/coating apparatus is pivotally 
mounted on the tower of a printing unit or dedicated 
coating unit, and is extendable into and retractable out of 
an inking/ coating position by a carriage assembly which is 
pivotally coupled to the printing unit tower. Because of 
the pivotal support provided by a cant i levered support arm, 
the inking / coating apparatus is extended and retracted 
through a Ferris wheel arc between adjacent printing units. 
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"RETRACTABLE INKING/ COATING APPARATUS HAVING 
FERRIS MOVEMENT BETWEEN PRINTING UNITS" 

This invention relates to sheet— fed or* web-fed, 
rotary offset or flexographic printing presses, and more 
particularly, to a new and improved inking/coating appara- 
tus for the in-line application of printing inks or 
5 protective or decorative coatings to sheet or web sub- 
strates. 

Conventional sheet— fed, rotary offset printing 
presses typically include one or more printing units 
G through which individual sheets are fed and printed with 

UIO wet ink. Since the inks used with rotary offset printing 
m presses typically remain wet and tacky for some time after 

printing, special precautions must be taken to insure that 
the freshly printed sheets are not marked or smeared as the 
sheets are transferred from one printing unit to another, 
and while being conveyed to the sheet delivery stacker. 

Hp 

Q The printed surface of the freshly printed sheet dries 

relatively slowly and can be smeared during subsequent 
transfer between printing units. In order to reduce 
smearing . and offsetting, spray powder is applied on the 

2 0 printed sheet. 

In some printing applications, offset and 
smearing are prevented by applying a protective and/ or 
decorative coating over all or a portion of the freshly 
printed sheets. Various arrangements have been proposed 

25 for applying the protective or decorative coating as an in- 
line operation by using the last printing unit of the press 
as the coating application unit. However, when such in- 
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line coating is performed, the last printing unit cannot be 
used to apply ink to the sheets, and can only be used for 
the coating operation. Thus, while coating with these 
types of in-line coating apparatus, the press loses the 
5 capability of printing its full range of colors since the 
last printing unit is converted to a coating unit. 

It will be appreciated that the time required to 
reconfigure a press for coating or non-coating is non- 
productive and costly. Accordingly, there is a need for an 

10 in-line coating apparatus that minimizes the time to clean- 
up from one printing run and set-up and run the next job. 
Where consecutive jobs require the same type of coating, 
particularly blanket coating, it may not be necessary to 
clean-up the coater between jobs. However, the coating 

15 material cannot be allowed to dry on the rollers. There- 
fore, especially when switching from blanket to spot 
coating or vice versa, or if there is a delay between jobs, 
it is necessary to wash-up the coater after each job is 
completed. 

2 0 In addition, coater wash-up is necessary when 

switching between different coating compositions, such as 
aqueous and ultra violet (UV) curable coatings. Such 
coating materials are not interchangeable, and conse- 
quently, the coater must be washed between applications of 

2 5 different coating media. 

The foregoing limitations are overcome, according 
to the present invention, by a retractable, in-line 
inking/coating apparatus which is mounted on a printing 
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unit foir pivotal, Ferris wiieel movement between an opera- 
tive inking/ coating position and a retracted, overhead idle 



applicator head which, is positioned in alignment with 
5 either the plate cylinder or the blanket cylinder by a 
carriage assembly which includes a cantilevered support 
arm. The support arm is pivotal ly coupled between the 
inking/coating head and the printing unit tower. This 
cantilevered, pivotal mounting arrangement allows the ink- 
10 ing/coating unit to be used between two printing units, as 
well as on the last printing unit of the press. 



includes vertically spaced pairs of cradle members with one 
cradle pair being adapted for supporting a metal or ceramic 

15 coating roller in alignment with a blanket cylinder, and 
the other cradle pair supporting a resilient anilox coating 
roller in alignment with the plate cylinder, respectively, 
when the carriage assembly is in the operative position. 
Because of the cantilevered, pivotal support provided by 

2 0 the support arm, the applicator head can be lifted and 
lowered through an arc, similar to Ferris wheel movement, 
in the limited space between adjacent printing units. When 
fully retracted, the applicator head and carriage assembly 
are lifted to an elevated, retracted overhead position, 

2 5 preferably an overhead position overlying the printing unit 
tower, thus providing complete access to the interstation 
space and the printing unit cylinders without causing the 
printing unit to lose its printing capability. The 



position. 



The inking/coating apparatus includes an 



In the preferred embodiment, the applicator head 
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inking/coating applicator roller of the applicator head can 
be inspected, cleaned or replaced and the doctor blade 
assembly can be washed-up automatically while the ink- 
ing/coating apparatus is in the retracted position. 

When the inking /coating apparatus is used in 
combination with a flexographic printing plate and aqueous 
ink or aqueous coating, the water component of the aqueous 
ink or coating on the freshly printed sheet is evaporated 
by a high velocity, hot air inter station dryer and a high 
volume heat and moisture extractor assembly so that the 
freshly printed ink or coating is completely dry before the 
sheet is printed on the next printing unit. This quick 
drying flexographic printing/ coating arrangement permits a 
base coat of ink, for example opaque white or metallic ink 
(gold, silver or other metallics) to be applied in the 
first printing unit, and then overprinted by a lithographic 
process on the next printing unit. 
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Broadly stated, tlie invention is an inking/coating 
apparatus for use in a printing press of the type tiaving a 
printing unit on which a plate cylinder, a blanket cylinder and 
an impression cylinder are mounted for rotation, wherein the 
inking/ coating apparatus is characterized h>y : an applicator 
head for applying ink or coating material to a plate mounted 
on the plate cylinder or to a blanket mounted on the blanket 
cylinder, either separately or simultaneously when the 
inking/coating apparatus is in an operative position relative 
to the plate and blanket cylinders; and, a carriage assembly 
for moving the applicator head to the operative position in 
which the applicator head is disposed laterally adjacent to the 
plate and blanket cylinders and for moving the applicator head 
from the operative position to a retracted position in which 
the applicator head is elevated with respect to the plate and 
blanket cylinders . 

In another broad aspect, the invention is a method 
for rotary offset printing in a printing press of the type 
including first and second rotary offset printing units, and 
using aqueous or UV-curable printing ink or coating material 
in the operation of at least the first printing unit, 
characterized by the following steps performed at each printing 
unit in succession: spot or overall coating the plate with 
aqueous ink/acjueous coating material or UV-curable ink/UV- 
curable coating material; spot and/or overall coating the 
blanket with aqueous ink/aqueous coating material or UV-curable 
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ink or- TJV-curat>le coating matearial; transferring tlie printing 
ink or coating material from the printing plate to the blanket; 
transferring the inked br coated image from the lolanket to a 
substrate as the substrate is transferred through the nip 
between the impression cylinder and the blanket; and, drying 
the ink or coating material on the freshly printed substrate 
before the substrate is subsequently processed. 

Exemplary embodiments of the present invention are 
illustrated in the drawing figures wherein: 

FIGURE 1 is a schematic side elevational view of a 
sheet-fed, rotary offset printing press having inking/coating 
apparatus embodying the present invention; 

FIGURE 2 is a perspective view of the printing press 
of FIGURE 1 in which a dual head inking/coating apparatus is 
in the operative coating position and a single head coater is 
in a retracted, overhead position; 
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FIGURE 3 is an enlarged simplified perspective 
view showing one side of the single head inking/coating 
apparatus of FIGURE 1 in the operative position; 

FIGURE 4 is a simplified side elevational view 
5 showing the dual head inking/coating apparatus in the 
operative coating position for spot or overall coating from 
the blanket position; 

FIGURE 5 is a simplified side elevational view 
showing the single head inking/coating apparatus in the 
10 operative coating position for spot or overall coating from 
the plate position; and, 

FIGURE 6 is a simplified side elevational view of 
the dual head inking/coating apparatus of FIGURE 4, 
partially broken away, which illustrates the hydraulic 
15 drive assembly and doctor blade assembly. 

As used herein, the term "processed" refers to 
various printing methods which may be applied to either 
side of a substrate, including the application of UV- 
curable and aqueous inks and/ or coatings. The term 
20 "substrate" refers to sheet or web material. Also, as used 
herein, the term "waterless printing plate" refers to a 
printing plate having non-image surface areas which are 
hydrophobic and also having image surface areas which are 
hydrophilic, wherein the non-image surface areas are 
2 5 characterized by a surface tension value which is less than 
the surface tension of aqueous ink, and the image surface 
areas are characterized by a surface tension value which is 
greater than the surface tension of aqueous ink. "Flexo- 
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graphic" refers to flexible printing plates having a relief 
surface which is wettable by aqueous ink or aqueous coating 
material - 

As shown in the exemplary drawings, the present 
5 invention is embodied in a new and improved in-line 
inking/coating apparatus 10, for applying inks or protec- 
tive and/ or decorative coatings to sheets or webs printed 
in a sheet-fed or web-fed, rotary offset or f lexographic 
printing press, herein generally designated 12. In this 

10 instance, as shown in FIGURE 1, the inking/ coating appara- 
tus lO is installed in a four color printing press 12, such 
as that manufactured by Heidelberger Druckmaschinen AG of 
the Federal Republic of Germany under its designation 
Heidelberg Speedmaster 102V. The press 12 includes a press 

15 frame 14 coupled at one end, herein the right end, to a 
sheet feeder 16 from which sheets, herein designated S, are 
individually and serially fed into the press, and at the 
opposite end, with a sheet delivery stacker 2 0 in which the 
freshly printed sheets are collected and stacked. Inter- 

2 0 posed between the sheet feeder 16 and the sheet delivery 
stacker 20 are four substantially identical rotary offset 
printing units 22, 24, 2 6 and 28 which can print different 
color inks onto the sheets as they are transferred through 
the press 12 . The printing units are housed within 

25 printing towers Tl, T2 , T3 and T4 formed by side frame 
members 14 , 15 . 

As illustrated, the printing units 22, 24, 26 and 
28 are substantially identical and of conventional design. 
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The first printing unit 22 includes an in-feed transfer 
cylinder 30, a plate cylinder 32, a blanker cylinder 34 and 
an impression cylinder 36, all supported for rotation in 
parallel alignment between the press side frames 14 , 15. 
5 Each of the first three printing units 22, 24 and 26 have 
an interunit transfer cylinder 3 8 disposed to transfer the 
freshly printed sheets from the adjacent impression 
cylinder to the next printing unit via an interstation 
transfer cylinder 40. The last printing unit 28 is shown 
10 equipped with a delivery cylinder 42 which guides each 
vQ freshly printed sheet 18 as it is transferred from the last 

il impression cylinder 3 6 to a delivery conveyor system, 

Zj generally designated 44, to the sheet delivery stacker 20. 

The delivery conveyor system 4 4 as shown in 
L. 15 FIGURE 2 is of conventional design and includes a pair of 
^ continuous delivery gripper chains 46, only one of which is 

shown carrying at regular spaced locations along the 
?^ chains , laterally disposed gripper bars having gripper 

fingers for gripping the leading edge of a freshly printed 
20 sheet 18 after it leaves the nip between the delivery 
cylinder 4 2 and impression cylinder 3 6 of the last printing 
unit 28 . As the leading edge is gripped by the grippers , 
the delivery chains 4 6 pull the freshly printed sheet away 
from the impression cylinder 3 6 and deliver the freshly 
2 5 printed sheet to the sheet delivery stacker 20 . 

Prior to reaching the delivery sheet stacker, the 
freshly printed and/or coated sheets S pass under a 
delivery dryer 4 8 which includes a combination of infra-red 
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thermal radiation, high velocity hot air flow and heat and 
moisture extraction for drying the inJc and/ or the protec- 
tive/decorative coating on the freshly printed sheets* 

In the exemplary embodiment shown in FIGURE 1, 
5 the first printing unit 22 is equipped with a f lexographic 
printing plate, and does not require an inking roller train 
or a dampening system. If an ink roller train is mounted 
on the first printing unit, the form rollers are retracted 
and locked off when the printing unit goes on impression. 

lO Flexographic aqueous ink is supplied t>y the inking/coating 
unit 110. The remaining printing units 24, 26 and 28 are 
equipped for lithographic printing and include an inking 
apparatus 50 having an inking roller train 52 arranged to 
transfer ink from an ink fountain 54 to the plate cylinder 

15 32. This is accomplished with the aid of a fountain roller 
56 and a ductor roller. The fountain roller 5 6 projects 
into the ink fountain 54 , whereupon its surface is wetted 
with printing ink Q. The printing ink Q is transferred 
intermittently to the inking roller train 52 by the ductor 

20 roller. The inking roller train 52 supplies printing ink 
Q to the image ares of a printing plate P mounted on the 
plate cylinder 32. 

The printing ink Q is transferred from the 
printing plate P to an ink receptive blanket B which is 

25 mounted on the blanket cylinder 34. The inked image 
carried on the blanket B is transferred to a sheet S as the 
sheet is transferred through the nip between the impression 
cylinder 3 6 and the blanket B. 
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The inking roller arrangement 52 illustrated in 
FIGURE 1 is exemplary for use in combination with litho- 
graphic ink printing plates. It will be understood that 
dampening rollers (not illustrated) will be in direct 
5 engagement with the lithographic plate P, but are not used 
in combination with the f lexographic plate of printing unit 
22 . 

Referring now to FIGURE 4, FIGURE 5 and FIGURE 6, 
the in-line inking/coating apparatus 10 includes a carriage 

10 assembly 58 which supports an applicator head 60. The 
applicator head 60 includes a hydraulic motor 62, a lower 
gear train 64, an upper gear train 65, an applicator roller 
66 and a doctor blade assembly 68. The external peripheral 
surface of the applicator roller 66 is inserted into 

15 wetting contact with liquid coating material or ink 
contained in a x*esei*voir 70. The reservoir 70 is continu- 
ously supplied with ink or coating which is circulated 
through the reservoir 7 0 from an off -press source by a pump 
(not illustrated) . The hydraulic motor 62 drives the 

2 0 applicator roller 66 synchronously with the plate cylinder 
3 2 and the blanket cy 1 inder 3 4 in response to an RPM 
control signal from the press drive (not illustrated) and 
a feedback signal developed by a tachometer 72. While a 
hydraulic drive motor is preferred, an electric drive motor 

2 5 can be used . 

The applicator roller 66 is preferably a fluid 
metering anilox roller* which transfers measured amounts of 
printing ink or coating material onto the printing plate or 
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blanlcet. The surface of an anilox roller is engraved with 
an array of closely spaced, shallow depressions referred as 
"cells". Ink or coating material from the reservoir 70 
flows into the cells as the anilox roller turns through the 
5 reservoir. The transfer surface of the anilox roller is 
scraped with a doctor blade 7 3 to remove excess ink or 
coating* The ink or coating remaining on the anilox roller 
is the measured amounts contained within the cells. 

The applicator roller 66 is cylindrical and may 
10 be constructed in various diameters and lengths, containing 
2 cells of various sizes and shapes. The volumetric capacity 
CI of an anilox roller is established during manufacturing and 
Zl is dependent upon the selection of cell size, shape and 
JJir number of cells per unit area. Depending upon the intended 
15 1^ application, the cell pattern may be fine (many small cells 
iM per unit area) or coarse (fewer larger cells per unit 
^^3 area) . 

By applying the ink or coating material through 
the inking/ coating applicator head 60, more ink or coating 

2 0 material can be delivered to the sheet S as compared with 
the inking roller train of a lithographic printing unit. 
Moreover, color intensity is stronger and more brilliant 
because the flexographic ink is applied at a much larger 
film thickness than can be applied by the lithographic 

2 5 process and is not diluted by dampening solution. 

The inking/coating applicator head 60 includes 
side frame members 74, 76 that support the applicator 
roller 66, gear train 64, gear train 65, doctor blade 
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assembly 68 and the drive motor 62. The applicator roller 
66 is supported at opposite ends on a lower cradle formed 
by a pair of end plates 78, 80 which hold the applicator 
roller 66 in parallel alignment with the blanket cylinder 
5 34 (FIGURE 5). The side frames 74, 76 are also provided 
with an upper cradle formed by a pair of side plates 82, 84 
which are vertically spaced with respect to the lower side 
plates 78, 80. Each cradle has a pair of sockets 79, 81 
and 83, 85, respectively, for holding the applicator roller 
10 66 for spot coating or inking engagement against the plate 
P of the plate cylinder 3 2 (FIGURE 4) or the blanket B of 
the blanket cylinder 34. 

Preferably, the applicator roller 66 for the 
upper cradle (plate) position is an anilox roller having a 
15 resilient transfer surface. In the dual cradle arrange- 
ment, the press operator can quickly change over from 
blanket inking/coating and plate inking/coating with 
minimum press down time, since it is only necessary to 
remove and reposition or replace the applicator roller 66, 
2 0 and wash-up the doctor blade assembly if changing from ink 
to coating or vice versa. The capability to selectively 
operate in either the f lexographic mode or the lithographic 
mode and to print or coat from either the plate or blanket 
position is referred to herein as the "LITHOFLEX" process. 
25 Referring again to FIGURE 2 and FIGURE 3, the 

applicator head 60 is supported by the carriage assembly 58 
in a cantilevered, pivotal arrangement which allows the 
dual cradle inking/coating apparatus 10 and a single cradle 
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inking/coating apparatus lio to be used between any two 
adjacent printing units, as well as used on tbe first and 
last printing units of tlie press. This is made possible by 
a pair of cantilevered support arms 88, 9 0 that are 
5 pivotally coupled to the side plates 74, 76, respectively, 
on a pivot shaft 77. Each support arm has a hub portion 
88A, 90A, respectively, and an elongated shank portion 88B, 
9 OB, respectively. 

The cantilevered support arms are pivotally 
_10 mounted on the printing tower by pivot blocks 92, 94, 
^ respectively. The hub portions 88A, 90A are journalled for 

M rotation on pivot shafts 96, 98, respectively. The pivot 

%i blocks 92, 94 are securely fastened to the tower 14D, so 

S that the carriage assembly 86 is pivotally suspended from 

£3 15 the pivot shafts 96, 98 in a cantilevered Ferris support 
pi arrangement. The shank portions 88B, 90B are pivotally 

2; coupled to the pivot shaft 77, so that the carriage 

1=1 

assembly 58 and the applicator head 60 are capable of 
independent rotation with respect to each other and with 

2 0 respect to the pivot shaft 77. By this arrangement, the 
applicator head 60 is pivotally suspended from the pivot 
shaft 77, and remains in an upright orientation as the 
support arms rotate from the operative position to the 
fully retracted position, and vice versa. 

25 Thus, the cradles 78, 80 and 82, 8 4 position the 

applicator roller 66 in vertical and horizontal alignment 
with the plate cylinder or blanket cylinder when the 
applicator head is extended to the operative position, for 
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example as shown in FIGURE 4 and FIGURE 5. Moreover, 
because of the transverse relationship between the hub 
portion and shank portion of the support arms, the applica- 
tor head 60 and carriage assembly 58 are capable of 
5 rotating through a Ferris arc without touching the adjacent 
printing tower. This makes it possible to install the ink- 
ing/coating apparatus 10 on any intermediate printing unit 
tower (T2 , T3) , and as well as on the first printing unit 
tower Tl and the last printing unit tower T4 . Addition— 
,^.10 ally, when the inking/coating unit lO is in the operative 
Jr^I position, the lateral projection of the applicator head 60 

into the interstation space between printing units is 
minimized. This assures virtually unrestricted operator 
y1 access to the interstation space between adjacent printing 

C315 units when the applicator head is engaged in the operative 
O position, and completely unrestricted access when the 

g carriage assembly 58 is retracted. 

^' Rotation of the carriage assembly 58 is counter- 

clockwise from the retracted, idle position (shown in 

2 0 phantom in FIGURE 1) to the operative position (FIGURE 4 
and FIGURE 5) . The carriage assembly 58 can be adapted for 
clockwise rotation from the retracted position to the 
operative position for engagement of the applicator roller 
to either the plate or the blanket on the dampener side of 

2 5 the tower, assuming that access to the plate and blanket is 
not restricted by dampener rollers or the like. 

Rotational movement of the support arms 88, 90 is 
assisted by counterweights 100, 102 which are secured to 
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the support arms, respectively, for concurrent rotation 
with respect to the pivot blocks 92, 94. With the passive 
assistance of the counterweights, the press operator can 
easily move the inking/ coating assembly 10 from the engaged 
5 operative position as shown in FIGURE 4 to the fully 
retracted, idle position as shown in phantom in FIGURE 1. 
Preferably, rotation of the carriage assembly 58 is 
assisted by a torsion spring, electric motor or hydraulic 
motor . 

lO The inking/ coating apparatus ID is releasably 

locked into the operative position as shown in FIGURE 4 by 
releasable latch couplings 103, 105 that secure the support 
arms 88, 90 to the press side frames 14, 15, respectively, 
of the printing unit tower T4 in the operative position. 

15 Coating engagement of the applicator roller 66 against the 
blanket cylinder 34 is produced by power actuators, 
preferably pneumatic cylinders 104 , 106 which have extend- 
able/retractable power transfer arms 104A, 106A, 
respectively. The pneumatic cylinder 104 is pivotally 

20 coupled to the support arm 88 by a pivot linkage 108, and 
the second pneumatic cylinder 106 is pivotally coupled to 
the support arm 90 by a pivot linkage 109, In response to 
actuation of the pneumatic cylinders 104, 106, the power 
transfer arms are retracted. As the transfer arms retract, 

2 5 the inking/ coating head 60 is rotated counterclockwise on 
the pivot shaft 7 7 , thus moving the applicator roller 66 
into coating engagement with the blanket cylinder 34. 



^ 2175731 

-15- 

The pivot linkage 108 includes a bell crank 111 
which is mounted for pivotal movement on a pin 113 . The 
pin 113 is supported by a clevis plate 115 which is 
attached to the support arm 88, One end of the bell crank 
5 is pivotally coupled to the actuator arm 104A, and a cam 
roller 117 is mounted for rotation on its opposite end. 

The cam roller 117 is engagable against an 
adjustable stop 119 which is rigidly secured to the side 
plate 74, Counterclockwise shifting of the handle H moves 

lO a cam follower 121 into a latch pocket 123 of a receiver 
block 12 5 as the cam roller 117 is moved into engagement 
with the adjustable stop 119 in the interlocked, operative 
position. Referring to FIGURE 4, FIGURE 5 and FIGURE S, 
the receiver block 12 5 is secured to the delivery side of 

15 the printing unit tower by machine screws. 

When the plate P goes on impression, power is 
applied to the pneumatic actuator 104 and the power 
transfer arm 104A retracts, thus causing the bell crank 111 
to rotate counterclockwise about the pin 113 . The torque 

2 0 applied by the pneumatic actuator 104 is transmitted to the 
applicator head 60 through the cam roller 117 and the 
adjustable stop 119. Counterclockwise movement of the 
applicator head 60 relative to the support shaft 77 carries 
the applicator roller 66 into engagement with the plate P. 

25 The adjustable stop 119 has a threaded bolt 119A 

which is engagable with the cam roller 117. The striking 
point of engagement is preset so that the applicator roller 
66 is properly positioned for engagement with the plate P 
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or blanket B in the operative position when the applicator 
head 60 is interlocked with the press frame 14 and the 
printing unit goes on impression* 

Referring to FIGURK 5, an inking/ coating appara- 
5 tus HQ having a single head is illustrated* The construc- 
tion of this alternative embodiment is identical in all 
respects with the dual head arrangement, with the exception 
that only a single gear train and a single cradle for 
holding the applicator roller is provided. In both 

lO embodiments, the inking/ coating head 60 remains upright as 
it swings through an arc, comparable to the movement of a 
Ferris wheel. Because of the upright orientation of the 
inking/ coating head 60 as it moves between the extended and 
retracted positions, the usual platform spacing between 

15 printing unit towers provides adequate clearance to permit 
extension and retraction of the carriage assembly 58 
without interference with operator access to the printing 
units* This is a significant advantage in that it permits 
the in-line inking/coating apparatus 10 to operate effec- 

20 tively in the interstation space between any adjacent 
printing units, and without blocking or obstructing access 
to the cylinders of the printing units when the ink- 
ing/coating apparatus is in the retracted position (as 
indicated in phantom in FIGURE 1) • 

25 Moreover, when the in-line inking/coating 

apparatus is in the fully retracted position, the applica- 
tor roller 6 6 is conveniently positioned on the dampener 
side of the printing unit for inspection, clean-up or 
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replacement . Additionally, the doctor blade assembly is 
also conveniently positioned for inspection, removal, 
adjustment or clean-up. Also, the doctor blade reservoir 
and coating circulation lines can be cleaned while the 
5 press is running as well as when the press has been stopped 
for change— over from one type of ink or coating material to 
another. 

When the inking/ coating apparatus is used for 
applying an aqueous ink or an aqueous coating material, the 

lO water component on the freshly printed sheet S is evapo- 
rated by a high velocity, hot air interstation dryer and 
high volume heat and moisture extractor units 112 and 114, 
as shown in FIGURE 1, FIGURE 4 and FIGURE 5. The dryer/ex- 
tractor units 112 and 114 are oriented to direct high 

15 velocity heated air onto the freshly printed/ coated sheets 
as they are transferred by the interunit and the intermedi- 
ate transfer cylinders 36, 40. By this arrangement, the 
freshly printed aqueous ink or coating material is com- 
pletely dry before the sheet is overprinted in the next 

2 0 printing unit. 

The high velocity, hot air dryer and high 
performance heat and moisture extractor units 112, 114 
utilize high velocity air jets which scrub and break-up the 
moist air level which clings to the surface of each freshly 

25 printed sheet. Within each dryer, high velocity air is 
heated to a high temperature as it flows across a resis- 
tance heating element within an air delivery baffle tube. 
High velocity jets of hot air are discharged through 



2175731 



-18- 

multiple airflow apertures through an exposure zone z 
(FIGURE 4 and FIGURE 5) onto the freshly printed/ coated 
sheet S as it is transferred by the transfer cylinder 3 6 
and intermediate transfer cylinder 40, respectively. Each 
5 dryer assembly includes a pair of air delivery dryer heads 
which are arranged in spaced, side-by-side relation as 
shown in FIGURE 4 and FIGURE 5. 

The high velocity, hot moisture-laden air 
displaced from each freshly printed sheet is extracted from 
10 the dryer exposure zone Z and completely exhausted from the 
printing unit by the high volume extractors. Each extrac- 
tor head includes a manifold coupled to the dryer heads and 
draws the moisture, volatiles and high velocity hot air 
through a longitudinal gap between the dryer heads. 
15 According to this arrangement, each printed sheet is dried 
before it is run through the next printing unit. 

The water-based inks used in flexographic 
printing dry at a relatively moderate drying temperature 
provided by the interstation high velocity hot air dry- 
20 ers/ extractors 112, 114. Consequently, print quality is 
substantially improved since the aqueous ink is dried at 
each printing unit before it enters the next printing unit. 
Moreover, back-trapping on the blanket of the next printing 
unit is completely eliminated. This interstation drying 
2 5 arrangement makes it possible to print aqueous inks such as 
metallic ink and opaque white ink at one printing unit, and 
then overprint at the next printing unit. 
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Tliis arrangement also permits the first printing 
unit to be used as a coater in which an aqueous coating is 
applied to low grade paper, for example recycled paper, to 
trap and seal in lint, dust, spray powder and other debris 
5 and provide a smoother, durable surface that can be 
overprinted in the next printing unit. The first down 
coating seals the surface of the low grade, rough substrate 
and improves overprinted dot definition while preventing 
strike- through and show-through. A UV-curable protective 
10 and/or decorative coating can be applied over the first 
down overprinted (aqueous) coating in the last printing 
unit. 

Preferably, the applicator roller 66 is con- 
structed of metal or ceramic when it is used for applying 

15 a coating material to the blanket B on the cylinder 34. 

When the applicator roller 66 is applied to the plate, it 
is preferably constructed as an anilox roller having a 
resilient transfer surface for engaging a flexographic 
printing plate. Suitable resilient roller surface mater i- 

2 0 als include Buna N synthetic rubber and EPDM (terpolymer 
elastomer) . 

It will be appreciated that the inking/coating 
apparatus 10 is capable of applying a wide range of ink 
types, including fluorescent (Day Glo) , pearlescent, 
25 metallics (gold, silver and other metallics) , glitter, 
scratch and sniff (micro-encapsulated fragrance) , scratch 
and reveal, luminous, pressure-sensitive adhesives and the 
like. 
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The press operator can eliminate the clainpener 
roller assembly altogether, and the inking/coating appara- 
tus 10 can selectively apply aqueous inks . and coatings to 
a flexographic or waterless printing plate and the blanket* 
Moreover, overprinting of the aqueous inks and coatings can 
be carried out in the next printing unit since the aqueous 
inks and coatings are completely dried by the high veloc- 
ity, hot air interstation dryer and high volume heat and 
moisture extractor assembly. 

The aqueous inks and coatings as used in the 
present invention contain colored pigments and/or soluble 
dyes, binders that fix the pigments onto the surface of the 
printed sheet, and waxes, def earners and thickeners. 
Aqueous printing inks predominantly contain water as a 
solvent, diluent and/ or vehicle. The thickeners which are 
preferred include algonates, starch, cellulose and its 
derivatives, for example, cellulose esters or cellulose 
ethers and the like. Coloring agents including organic as 
well as inorganic pigments may be derived from dyes which 
are insoluble in water. Also, the printing ink may contain 
water and can be predominantly glycol or the like, with the 
pigment being bound by an appropriate resin. When metallic 
inks are printed, the cells of the anilox roller must be 
appropriately sized to prevent the metal particles from 
getting stuck within the cells. The cell size is critical, 
and for metallic gold ink, the anilox roller should have a 
screen line count in the range of 17 5-3 00 lines per inch 
(69—118 lines per cm) . 
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The inking/coating apparatus 10 can also apply 
UV— curable inks and coatings. If UV— curable inks and 
coatings are utilized, ultra-violet dryers/ extractors are 
installed adjacent the liigh velocity hot air dryer/extrac- 
5 tor units 112, 114, respectively. 

It will be appreciated that the inking/coating 
apparatus lO described herein makes it possible to selec- 
tively operate a printing unit in either the flexographic 
printing mode or the lithographic printing mode, while also 

10 providing the capability to print or coat from either the 
plate or blanket position. The dual cradle support 
arrangement of the present invention makes it possible to 
quickly change over from inking /coating at the blanket 
cylinder position to inking/ coating at the plate cylinder 

15 position with minimum press down-time, since it is only 
necessary to remove and reposition or replace the applica- 
tor roller 66 while the printing/ inking apparatus is in the 
retracted position. 

Moreover, the press operator may elect to spot or 

20 overall coat with aqueous ink/coating from the plate during 
one job, and then spot and/ or overall coat from the blanket 
during the next job. Since the doctor blade assembly can 
be flushed and washed-up quickly and the applicator roller 
can be replaced quickly, it is possible to spot coat or 

25 overall coat from the plate position or the blanket 
position with aqueous inks or coatings during the first 
press run and then spot coat or overall coat with UV- 
curable inks or coatings from the plate position or from 
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the blanket. position during the next press run. The ink- 
ing/coatincf apparatus lO is completely out of the way in 
the retracted position; consequently, the doctor blade 
reservoir and supply lines can be flushed and washed-up by 
5 automatic wash-up equipment while the printing unit is 
printing another job. 

The positioning of the applicator head and roller 
assembly relative to the plate and blanket is repeatable to 
a predetermined, preset impression position. Consequently, 

10 no printing unit adjustment or alteration is required, 
except for flushing the doctor blade assembly and cleaning 
or replacing the applicator roller to accommodate a 
different kind of ink or coating material. Although manual 
extension and retraction have been described in connection 

15 with the exemplary embodiment, extension to the operative 
position and retraction to a non-operative idle position 
can be carried out automatically by hydraulic or electric 
motor servomechanisms . 

The Ferris wheel support arrangement allows the 

2 0 inking/ coating apparatus to operate effectively in the 
interstation space between any adjacent printing units, as 
well as on the first or last printing units of the press, 
without blocking or obstructing the interstation space or 
restricting operator access to the cylinders of any of the 

25 printing units. 

. Finally, because the inking/coating apparatus of 
the present invention is mounted on a printing unit tower 
and is extendable to the operative position without 
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requiring adjustment or alteration of the printing unit 
cylinders, it can be used for applying printing ink or 
coating material to the blanket cylinder of a rotary offset 
web press, or to the blanket of a dedicated coating unit. 
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requiring adjustment or alteration of the printing unit 
cylinders, it can be used for applying printing ink or 
coating material to the blanket cylinder of a rotary offset 
web press, or to the blanket of a dedicated coating unit. 
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THE EMBODIMENT OF THE INVENTION IN WHICH AN EXCLUSIVE 

PROPERTY OR PRIVILEGE IS CIAIMED ARE DEFINED AS FOLLOWS I 

1. Inking/ coating apparatus for use in a 
printing press of the type having a printing unit on which 
a plate cylinder, a blanket cylinder and an impression 
cylinder are mounted for rotation, wherein the inking/ coat- 
5 ing apparatus is characterized by: 

an applicator head for applying ink or 
5: coating material to a plate mounted on the plate cylinder 

pl or to a blanket mounted on the blanket cylinder, either 

separately or simultaneously when the inking/ coating 
S lO apparatus is in an operative position relative to the plate 

and blanket cylinders; and, 
^] a carriage assembly for moving the applica- 

S tor head to the operative position in which the applicator 

^ head is disposed laterally adjacent to the plate and 

15 blanket cylinders and for moving the applicator head from 
the operative position to a retracted position in which the 
applicator head is elevated with respect to the plate and 
blanket cylinders, 

2. Inking/coating apparatus as set forth in 
20 claim 1, wherein the carriage assembly is characterized by: 

a support arm having a first end portion 
constructed for pivotal attachment to tho printing unit and 
Mavln^ a ••aond end portion plvotally ooupled to the 
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applicator head, tlie applicator head being movable on the 
support arm to the operative position. 

3. Inking/coating apparatus as set forth in 
claim 1, characterized in that a counterweight is coupled 

5 to the carriage assembly. 

4. Inking/coating apparatus as set forth in 
claim 1, wherein the applicator head is characterized by: 

a doctor blade assembly having a reservoir 
LO for receiving ink or liquid coating material; and> 

an applicator roller coupled to the doctor 
blade assembly in fluid communication with the reservoir, 
the applicator roller being engagable with a printing plate 
on the plate cylinder or with a blanket on the blanket 
15 cylinder when the applicator head is in the operative 
position. / 

5. Inking/ coating apparatus as set forth in 
claim 4, characterized in that the applicator roller is an 

20 anilox roller having a resilient transfer surface. 

6. Inking/ coating apparatus as set forth in 
claim 1, characterized in that: 

a power actuator is movably coupled to the 
2 5 applicator head, the power actuator having a power transfer 
arm which is extendable and retractable;, and. 
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movcment: converting apparatus is coupled to 
the power transfer arm for converting extension or retrac- 
tion movement of the power transfer arm into pivotal 
movement of the applicator head relative to the carriage 
5 assembly. 

7. Inking/ coating apparatus as set forth in 
claim 6, wherein the movement converting apparatus is 
characterized by: 

a bell crank plate having a first end 
ID portion coupled to the power transfer arm and having a 
second end portion for engaging a stop member; 

a stop member secured to the applicator 

head; and, 

a clevis plate secured to the carriage 
15 assembly and pivotally coupled to the bell crank plate. 

8. Inking/coating apparatus as set forth in 
claim 1, wherein the applicator head is characterized by: 

first and second side frame members pivot- 
ally coupled to the carriage assembly; 
2 0 a doctor blade assembly mounted on the first 

and second side frame members, the doctor blade assembly 
including a reservoir for receiving ink or liquid coating 
material; 

a cradle assembly mounted on the first and 
25 second side frame members, respectively; 
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an applicator* roller mounted for rotation on 
the cradle assembly and coupled to the doctor blade 
assembly for rolling contact with ink or coating material 
in the reservoir, the applicator roller being engagable 
with a printing plate on the plate cylinder or with a 
blanket on the blanket cylinder when the applicator head is 
in the operative position; and, 

a drive motor coupled to the applicator 
roller for rotating the applicator roller. 

9, Inking/coating apparatus as set forth in 
claim 8, characterissed in that: 

the cradle assembly has first and second 
sockets disposed on the first and second side frame members 
respectively ; and , 

the applicator roller is mounted for 
rotation on the first and second sockets. 

10. Inking/coating apparatus as set forth in 
claim 8, characterized in that 

the cradle assembly includes first and 
second sockets disposed on the first and second side frame 
members, respectively, and third and fourth sockets 
disposed on the first and second side frame members, 
respectively; and, 

the applicator roller is selectively 
mountable for rotation on either the first and second 
sockets or on the third and fourth sockets for applying ink 
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or coating material to either the plate or blanket when the 
applicator head is in the operative position. 

11. Inking/coatincf apparatus as set forth in 
claim 1, wherein the applicator head is characterized by: 
5 a first cradle for supporting an applicator 

roller for engagement with the plate when the inking/coat- 
ing apparatus is in the operative position ; and 

a second cradle for supporting an applicator 
roller for engagement with the blanket when the ink- 
lO ing/coating apparatus is in the operative position. 



claim 1, wherein the carriage assembly is characterized by: 

a support arm having a first end portion 



15 end portion; 

a common pivot shaft on which the support 
arm second end portion and the inking/coating apparatus are 
pivotally. mounted; and, 

male and female latch members coupled 

2 0 between the common pivot shaft and the printing unit, with 
one of the latch members being secured to the common pivot 
shaft and the other latch member being constructed for 
attachment onto the printing unit, the latch members being 
mateable in interlocking engagement when the applicator 

2 5 head is in the operative position. 



12 . 



Inking/coating apparatus as set forth in 



pivotally coupled to the printing unit and having a second 
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13 . Inking/coating apparatus as set f ozrtK in 
claim 1, wherein the applicator head and the printing unit 
are characterized by: 

male and female latch coupling members 
5 mounted on the carriage assembly and on the printing unit 
for releasably latching the carriage assembly in interlock- 
ing engagement with the printing unit when the applicator 
head is in the operative position. 

14. Inking/coating apparatus as set forth in 
sB lO claim 1, wherein the carriage assembly is characterized by 
i2 an elongated shank portion and a hub portion, the elongated 
■tj shank portion being pivotally coupled to the applicator 

head and the hub portion being constructed for pivotal 
attachment onto the printing unit. 




.0 15 15. A rotary offset printing press having first 

hk and second printing units and the inking/coating apparatus 

of claim 1 is movably coupled to the first printing unit as 
set forth in claim 1, characterized by: 

a dryer mounted on the first printing unit 
20 adjacent the impression cylinder of the first printing unit 
for discharging heated air onto a freshly printed substrate 
while the freshly printed substrate is in contact with said 
impression cylinder. 



25 



16. A rotary of f set printing press as defined in 
claim 15, characterized in that: 
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an extractor is disposed adjacent the dryer 



for extracting hot air, moisture and volatiles from an 
exposure zone between the dryer and the freshly printed 
substrate. 

17. A rotary offset printing press as defined in 
claim 15, characterized in that: 

an intermediate transfer cylinder is coupled 
in sheet transfer relation with the impression cylinder of 
the first printing unit; and. 



the intermediate transfer cylinder for discharging heated 
air onto a freshly printed or coated substrate after it has 
been transferred from the impression cylinder of the first 
printing unit and while it is in contact with the inter- 
15 mediate transfer cylinder. 

18, A method for rotary offset printing in a 
printing press of the type including first and second 
rotary offset printing units, and using aqueous or UV- 
curable printing ink or coating material in the operation 
2 0 of at least the first printing unit, characterized by the 
following steps performed at each printing unit in succes- 
sion: 



aqueous ink/aqueous coating material or UV-curable ink/UV- 



lO 



an interstation dryer is disposed adjacent 



spot or overall coating t he plate with 



^ > 



25 



curable coating material; 
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spot and/or- overall coating the blanket with 
aqueous ink/aqueous coating matezrial or tJV— curable ink or 
UV-curable coating material; 

transferring the printing ink or coating 
5 material from the printing plate to the blanket; 

transferring the inked or coated image from 
the blanket to a substrate as the substrate is transferred 
through the nip between the impression cylinder and the 
blanket; and, 

10 drying the ink or coating material on the 

freshly printed substrate before the substrate is subse- 
quently processed. 

19* A method for rotary offset printing as 
defined in claim 18, wherein the drying step is character- 
15 ized by: 

discharging high velocity, heated air onto 
the freshly printed/ coated substrate while the freshly 
printed/ coated substrate is in contact with the impression 
cylinder of the first printing unit. 

20 20. A method for rotary offset printing as 

defined in claim 18, characterized by the steps: 

transferring the freshly printed substrate 
from the first printing unit to an intermediate transfer 
cylinder; and, 

2 5 drying the freshly printed substrate while 

it is in contact with the intermediate transfer cylinder. 
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21. A inelihod for rotary offset printing as 
defined in claim 18, characterized by the step: 

extracting hot air, moisture and volatiles 
from an exposure zone above the freshly printed/ coated 
5 substrate while the freshly printed/coated substrate is in 
contact with the impression cylinder. 

22. A method for rotary offset printing as 
defined in claim 18, characterized by the steps: 

applying a primer coating of an aqueous 
10 coating material or UV-curable coating material to a 
substrate in the f irst printing unit ; and , 

drying the primer coating on the substrate 
before the substrate is processed in the second printing 
unit. 
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THE EMBODIMENT OF THE INVENTION IN WHICH AN EXCIjUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS ; 

1, Inking/ coating apparatus for use in a 
printing press of the type having a printing unit on which 
a plate cylinder, a blanket cylinder and an impression 
cylinder are mounted for rotation, wherein the inking/coat— 

5 ing apparatus is characterized by: 

an applicator head for applying ink or 
coating material to a plate mounted on the plate cylinder 
or to a blanket mounted on the blanket cylinder, either 
separately or simultaneously when the inking/ coating 
10 apparatus is in an operative position relative to the plate 
and blanket cylinders; and, 

a carriage assembly for moving the applica- 
tor head to the operative position in which the applicator 
head is disposed laterally adjacent to the plate and 
15 blanket cylinders and for moving the applicator head from 
the operative position to a retracted position in which the 
applicator head is elevated with respect to the plate and 
blanket cylinders. 

2. Inking/coating apparatus as set forth in 
2 0 claim 1, wherein the carriage assembly is characterized by: 

a support arm having a first end portion 
constructed for pivotal attachment to the printing unit and 
hAVln^ A «<ioond «nei poa^tJLon pivotnlly ooupled to the 



applicator head, the applicator head being movable on the 
support arm to the operative position, 

3. Inking/coating apparatus as set forth in 
claim 1, characterized in that a counterweight is coupled 
to the carriage assembly. 

4. Inking/coating apparatus as set forth in 
claim 1, wherein the applicator head is characterized by: 

a doctor blade assembly having a reservoir 
for receiving ink or liquid coating material; and> 

an applicator roller coupled to the doctor 
blade assembly in fluid communication with the reservoir, 
the applicator roller being engagable with a printing plate 
on the plate cylinder or with a blanket on the blanket 
cylinder when the applicator head is in the operative 
position. 

5. Inking/ coating apparatus as set forth in 
claim 4, characterized in that the applicator roller is an 
anilox roller having a resilient transfer surface. 

6. Inking/coating apparatus as set forth in 
claim 1, characterized in that: 

a power actuator is movably coupled to the 
applicator head, the power actuator having a power transfer 
arm which is extendable and retractable;, and. 
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movement converting apparatus is coupled to 
the power transfer arm for converting extension or retrac- 
tion movement of the power transfer arm into pivotal 
movement of the applicator head relative to the carriage 
5 assemlsly. 

7. Inking/coating apparatus as set forth in 
claim 6, wherein the movement converting apparatus is 
characterized by: 

a bell crank plate having a first end 
^ClO portion coupled to the power transfer arm and having a 
second end portion for engaging a stop member; 

i 

~ J a stop member secured to the applicator 

ffi head; and, 

a clevis plate secured to the carriage 
;i;i5 assembly and pivotally coupled to the bell crank plate. 

H 8. Inking/coating apparatus as set forth in 

claim 1, wherein the applicator head is characterized by: 

first and second side frame members pivot- 
ally coupled to the carriage assembly; 
2 0 a doctor blade assembly mounted on the first 

and second side frame members, the doctor blade assembly 
including a reservoir for receiving ink or liquid coating 
material ; 

a cradle assembly mounted on the f irst and 
25 second side frame members, respectively; 
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an applicator roller mounted for rotation on 
the cradle assembly and coupled to the doctor blade 
assembly for rolling contact with ink or coating material 
in the reservoir, the applicator roller being engagable 
5 with a printing plate on the plate cylinder or with a 
blanket on the blanket cylinder when the applicator head is 
in the operative position; and, 

a drive motor coupled to the applicator 
roller for rotating the applicator roller. 

10 9- Inking/ coating apparatus as set forth in 

claim 8, characterized in that: 

the cradle assembly has first and second 

sockets disposed on the first and second side frame members 

respectively; and, 
15 the applicator roller is mounted for 

rotation on the first and second sockets. 

10. Inking/ coating apparatus as set forth in 
claim 8 , characterized in that 

the cradle assembly includes first and 
2 0 second sockets disposed on the first and second side frame 
members, respectively, and third and fourth sockets 
disposed on the first and second side frame members, 
respectively; and, 

the applicator roller is selectively 
2 5 mountable for rotation on either the first and second 
sockets or on the third and fourth sockets for applying ink 
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or coating material to either the plate or blanket when the 
applicator head is in the operative position. 

11. Inking/coating apparatus as set forth in 
claim X, wherein the applicator head is characterized by: 
5 a first cradle for supporting an applicator 

roller for engagement with the plate when the inking/coat- 
ing apparatus is in the operative position; and 

a second cradle for supporting an applicator 
roller for engagement with the blanket when the ink- 
2lo ing/coating apparatus is in the operative position. 

t;! 12. Inking/coating apparatus as set forth in 

£ claim 1, wherein the carriage assembly is characterized by: 

a support arm having a first end portion 
pivotally coupled to the printing unit and having a second 
5l5 end portion ; 

a common pivot shaft on which the support 
arm second end portion and the inking/ coating apparatus are 
pivotally- mounted; and, 

male and female latch members coupled 
2 0 between the common pivot shaft and the printing unit, with 
one of the latch members being secured to the common pivot 
shaft and the other latch member being constructed for 
attachment onto the printing unit, the latch members being 
mateable in interlocking engagement when the applicator 
2 5 head is in the operative position. 
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13. Inking/ coating apparatus as set forthi in 
claim 1, wlierein the applicator head and the printing unit 
are characterized by: 

male and female latch coupling members 
mounted on the carriage assembly and on the printing unit 
for releasably latching the carriage assembly in interlock- 
ing engagement with the printing unit when the applicator 
head is in the operative position - 



14, Inking/ coating apparatus as set forth in 
O claim 1, wherein the carriage assembly is characterized by 
an elongated shank portion and a hub portion, the elongated 
shank portion being pivotally coupled to the applicator 
head and the hub portion being constructed for pivotal 
attachment onto the printing unit. 

L5 15. A rotary offset printing press having first 

and second printing units and the inking/coating apparatus 
of claim 1 is movably coupled to the first printing unit as 
set forth in claim 1, characterized by: 

a dryer mounted on the first printing unit 
2 0 adjacent the impression cylinder of the first printing unit 
for discharging heated air onto a freshly printed substrate 
while the freshly printed substrate is in contact with said 
impression cylinder. 

16. A rotary offset printing press as defined in 
25 claim 15, characterized in that: 
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an extractor is disposed adjacent the dryer 
for extracting hot air, moisture and volatiles from an 
exposure zone between the dryer and the freshly printed 
substrate . 

5 17 , A rotary offset printing press as defined in 

claim 15, characterized in that: 

an intermediate transfer cylinder is coupled 
in sheet transfer relation with the impression cylinder of 
the first printing unit; and, 

lO an interstation dryer is disposed adjacent 

the intermediate transfer cylinder for discharging heated 
air onto a freshly printed or coated substrate after it has 
been transferred from the impression cylinder of the first 
printing unit and while it is in contact with the inter- 

15 mediate transfer cylinder. 

18. A method for rotary offset printing in a 
printing press of the type including first and second 
rotary offset printing units, and using aqueous or UV- 
curable printing ink or coating material in the operation 
2 0 of at least the first printing unit, characterized by the 
following steps performed at each printing unit in succes- 
sion: 

spot or overall coating the plate with 
aqueous ink/ aqueous coating material or UV-curable inX/UV- 
2 5 curable coating material; 
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spot: and/or overall coating the blanket with 
aqueous ink:/ aqueous coating material or UV— curable ink or 
UV— curable coating material; 

transferring the printing ink or coating 
5 material from the printing plate to the blanket; 

transferring the inked or coated image from 
the blanket to a substrate as the substrate is transferred 
through the nip between the impression cylinder and the 
blanket; and, 

10 drying the ink or coating material on the 

freshly printed substrate before the substrate is subse- 
quently processed. 

19 . A method for rotary offset printing as 
defined in claim 18, wherein the drying step is character- 
15 ized by: 

discharging high velocity, heated air onto 
the freshly printed/ coated substrate while the freshly 
printed/ coated substrate is in contact with the impression 
cylinder of the first printing unit* 

2 0 2 0. A method for rotary offset printing as 

defined in claim 18, characterized by the steps: 

transferring the freshly printed substrate 
from the first printing unit to an intermediate transfer 
cy 1 inder ; and , 

25 drying the freshly printed substrate while 

it is in contact with the intermediate transfer cylinder. 



21. A method for rotary offset printing as 
defined in claim 18, characterized by the step: 

extracting hot air, moisture and volatiles 
from an exposure zone above the freshly printed /coated 
substrate while the freshly printed/ coated substrate is in 
contact with the impression cylinder. 

22. A method for rotary offset printing as 
defined in claim 18, characterized by the steps: 

applying a primer coating of an aqueous 
coating material or UV-curable coating material to a 
substrate in the first printing unit; and, 

drying the primer coating on the substrate 
before the substrate is processed in the second printing 
unit. 
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[57] ABSTRACT 

A sheet feed rotary press having a main ink feed unit 
and a plate cylinder, at least one of a plurality of transfer 
and applicator rolls coupled between the main ink feed 
unit and the plate cylinder being moveable to an inoper- 
, ative position for selectively isolating a relatively short 
length group of applicator and transfer rolls from the 
main ink feed unit, and an additional quick acting ink 
feed unit that is selectively moveable into engagement 
with the short length roll group for supplying lesser 
quantities of ink to the plate cylinder through a shon- 
ened path via the short length roll group. 

5 Claims, 1 Drawing Sheet 
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CHANGE-OVER INKING UNIT OF A SHEET-FED 
ROTARY PRESS 

This application is a continuation of application Ser. 
No. 090.117. filed Aug, 27. 1987. now abandoned. 

The present invention relates to change over inking 
units for sheet feed rotary presses. 

Devices of this kind are known, as described in the 
introductory portion of German patent AS 1 234 739. A 
disadvantage of these known devices is that upon the 
interruption or completion of a printing operation they 
are not adapted to quickly supply small amounts of ink 
to a relatively few sheets, as commonly required for 
proof situations, for example, to assess register or con- 
trol adjustments or the like. Known change over mk 
units react relatively slowly, requiring the ink passage 
through. a long. line of transfer rolls to build up the 
requisite ink-water equilibrium and to establish the de- 
sired layer density for transfer to the plate cylinder. , 

It is an object of the present invention to provide a 
change over inking system adapted to obviate disturb- 
ances of the ink- water equilibrium or ink layer density 
in the ink transfer rolls, as commonly occurs in the 
known change over inking units during nm-on follow- 
ing completion or interruption of a printing operation. 

Another object to provide a change over inking sys- 
tem as characterized above that includes a more quickly 
responsive short length inking unit that can be used for 
proof situations and minimum ink consumption printing 
when the main inking unit of the press is not operating 
or is unneeded. 

Other objects and advantages of the invention will 
become apparent upon reading the following detailed 
description and upon reference to the drawings, in 
which: 

FIG. 1 is a diagrammatic illustration of an illustrative 
sheet fed rotary printing press having a change over 
inking imit embodying the present invention. 

While the invention is susceptible of various modifi- 
cations and alternative constructions, a certain illus- 
trated embodiment thereof has been shown in the draw- 
ings and will be described below in detail. It should be 
understood, .however, that there is no intention to limit 45 
the invention to the specific form disclosed, but on the 
contrary, the intention is to cover all modifications, 
alternative constructions and equivalents falling within 
the spirit and scope of the invention, 
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Selected groups of the transfer and applicator rolls 
preferably remain permanently engaged at all times. In 
this instance, transfer rolls 14, 11 and 10 are pcrma- 
nentiy engaged, transfer rolls 15, 18 and 12 arc perma- 
nently engaged with applicator roll 7. and transfer rolls 
13, 16 and applicator rolls 4. 5, and 6 remain engaged at 
all times. 

Selectively operable means are provided for inter- 
rupting the flow of ink to the applicator rolls 4-7 from 
the main inking unit 1, 2 upon cessation or completion 
of the printing operation. In this instance, means, dia- 
grammatically indicated at 23, are provided for moving 
the transfer roll 9 to an inoperative position disengaged 
from transfer rolls 15 and 13, as shown in phantom, and 
for moving the transfer roll 16 and applicator roll 6 out 
of engagement with transfer roll 12, while they respec- 
tively maint.ain contact with the cylinder roll 3 and 
applicator roll 5, again as shown in phantom. It will be 
appreciated that such moving means may be of a known 
type, such as eccentric mountings for the movable rolls, 
pneumatic cylinders, pivoted levers or the like, which 
are effective to separate transfer rolls 9 and 13 and rolls 
12 and 6 to in effect isolate a relatively short length roll 
group 4-6. 13 and 16 from the main ink feeder. It will be 
understood that the rolls 4-6, 13 and 16 which form the 
short length inking roll group could be mounted in an 
inking unit frame, which, for example, could be pivoted 
about a central axis for the plate cylinder 3 or otherwise 
be moved as a unit during a change over operation. 

In accordance with the invention, additional ink feed- 
ing means is provided which is selectively movable into 
operative relation with the short length roll group for 
more quickly providing relatively small amounts of ink 
to the plate cylinder, such as during run-on following 
cessation of a printing operation. To this end, an addi- 
tional feeder 17 is provided which preferably is in the 
form of a quick acting ink unit comprising a dispensing 
roll 18, transfer rolls 19. 20 and a self-regulating ink feed 
facility 21. The separate quick acting inking unit is 
40 adapted to provide the desired ink-water equilibrium 
for minimum ink consumption much more rapidly than 
the main ink feeder so that it is particularly adaptable 
for proof work or other reduced ink consumption print- 
ing. 

In keeping with the invention, the quick acting unit 
17 is mounted for translational movement between a 
retracted or inoperative position, shown in solid lines in 
the drawing, to an in operative position engaging the 
transfer roll 13, as shown in phantom. Appropriate 
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Referring now more particularly to the drawings, 50 means, such as diagrammatically indicated at 24. may be 



there is shown an illustrative sheet fed rotary printing 
press embodying the invention. The printing press in- 
cludes a plurality of applicator rolls 4-7 and plurality of 
transfer rolls 8-16 which are interposed between a first 
or main ink feeder, for example, a duct roll 1 and a 
vibrator roll 2. and the printing forme, for example, on 
a plate cylinder 3. During normal printing operations, 
when normal to maximum ink consumption is required, 
ink is transferred from the duct roll 1 and vibrator roll 



provided for effecting such movement. Alternatively, 
the quick acting inking unit could be mounted for pivot- 
able movement between operative and disengaged posi- 
tions. 

55 During normal operation of the sheet fed rotary 
printing press, with the quick acting inking unit in a 
retracted position, and with the rolls 9 and 6 in respec- 
tive operative engagement with the transfer rolls 15 and 
12, ink is supplied to the plate cylinder from the tnaiti 



2, through the transfer rolls 14, 11 and 10 to the transfer 60 inking unit for printine with^normal to TTiflTiTniiTTi ink 



roll 9, From the transfer roll 9. ink is transferred 
through the transfer roll 13 to the applicator rolls 4 and 
5 and also through the transfer rolls 15, 8 and 12 to the 
appUcator rolls 5 and 6. The transfer roll 16 in this case 



consumption. Upon cessation of a normal printing oper- 
ation, the transfer roll 9 may be moved to its disengaged 
position from transfer rolls 15 and 13. as shown in phan- 
tom in FIG. 1. and the appUcator roll 6 is moved to a 



is a connecting roll between applicator rolls 5 and 6. As 65 disengaged position from transfer roll 12, so as to inter- 



is known in the art, such ink transfer smooths the ink to 
the desired density for transfer to the applicator rolls 
and printing form. 



rupt the flow of ink from the main inking unit 1, 2 to the 
plate cylinder 3. At the same time, the quick acting 
inking unit 17 is moved into operative engagement with 
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the transfer roll 13, so as to. rapidly supply miniTnum fer of ink from said main ink feed means to said 

quantities of ink to the plate cylinder for proof work, or plate cylinder and for isolating a short length roll 

reduced ink consumption printing. To resume nonnal group comprising only a portion of said plurahty of 

printing, the rolls 9 and 6 again are moved into opera- transfer and applicator rolls, and 

tivc engagement with the main ink transfer line and the 3 additional ink feed means, and means for selectively 

quick acting inking unit moved to its retracted position. moving said additional ink feed means from an 

However, when the printing operation requires substan- , inoperative position out of engagement with said 

tiaily no ink. the change over to' the main inking imit short length roll group to an operative position 

operation need not be required and only the short ink- engaging said short length roll group for supplying 

ing unit may be used. To prevent disturbances of the 10 ink to said plate cylinder through a shortened flow 

equilibrium state or of the ink layer thickness gradient , path via said short length roll group, 

of the transfer rolls B-IS in response to an interruption 2. The rotary printing press of claim 1 in which the 

of run-off in the main inking unit operation, the change transfer and applicator rolls of said short length group 

over to the short inking unit operation can be coupled remain engaged with each other at all times, 

by known control means to the cessation of printing. 15 3. The rotary printing press of claim 1 in which said 

I claim: transfer and appUcator rolls include a plurality of appli- 

1. A sheet-fed rotary press comprising cator rolls, means mounting at least one of said applica- 

main ink feed means, tor rolls for movement between an operative position in 

a plate cylinder, ' said ink flow path to an inoperative position out of 

a plurality of transfer and applicator rolls coupled 20 engagement with other transfer and applicator rolls of 

between said main ink feed means and said plate said flow path, and means for simultaneously moving 

cylinder for defining an ink flow path for transfer- said at least one transfer roll- and said at least one appli- 

ring ink in a downstream direction from said main cator roll from said operative to said inoperative posi- 

ink feed means to said plate cylinder during print- tions for interrupting the supply of ink from said main 

ing operations, means mounting at least one of said 25 mk feed means to said short length roll group, 

transfer rolls which define said flow path for move- 4. The rotary printing press of claim 1 m which said 

mcnt between an operative position in said flow additional ink feed means is operable for supplying, 

path and an inoperative position out of engagement lesser quantities of ink than said maiTi ink feed means. ' 

with said transfer and applicator rolls downstream' 5. The rotary printing press of claim 4 in which said 

thereof, means for selectively moving said at least 30 additional ink feed means is mounted for translational 

one transfer roll from said operative position to movement relative to said short length roll group, 

said inoperative position for interrupting the trans- • * • • « 
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1 . Title of Invention 

"RBTRACTABtB HIKING/COATING APPARATUS HAVING 
FERRIS HOVKHENT BETWEEH PRIITriNG OHITS" 

2 . Claims 

1. XjrOcing/coating apparatus tor us& in a 
printing press of the type having a printing unit on vnlch 
a plate ^lindar, a blanket cyli^aer and an inpresaion 
cylinder are mounted for rotation, wherein the inXing/coat- 
ing apx»aratufl is charactarieed by; 

an applicator head for applying in)e or 
coating material to a plate mounted on the plate cylind«r 
or to a blanket mounted on the blanket cylit)der, either 
separately or simultaneously when the inking/coating 
apparatus is in an operative position relative to the plate 
and blanket cylinders; and, 

a carriage aeseBbly for moving the applica- 
tor head to the operative position in t^ich the applicator 
head is disposed latenlly adjacent to the plate and 
blanket cylinders and for . noving the applicator head front 
the operative position to a retracted position in which the 
applicator head , is elevated with respect to the plate and 
blanket cylinders* 

2. Xtiking/ coating apparatus a9 set forth in 
claijB 1, wherein the carriage assegtbly is characterised byt 
a support an having a f ixst end portion 
constructed for pivotal attachment to the printing unit and 
having a second end portion pivotally ccxipled to the 



/ 



mm^] mmmmm [^#b] w, 05.07 

mm ¥08-146371 (08.05.02) ILJL 

applicator head, the applicator head being ttovable on the, 
support axn to the operative position. 

3. lifting/ coating apparatus as set forth in 
olctin 1, characterized in that a counterweight is coupled 
to the carriage assembly. 

4. Inking/coating apparatus as set forth in 
claim 1, therein the applicator head is characterised by: 

a doctor blade assembly having a reservoir 
for receiving ink or liquid coating material; and> 

an applicator roller coupled to the doctor 
blade assenbly in fluid comiBunication with the reservoir, 
the applicator roller being engagable with a printing plate 
on the plate cylinder or with a blaxDcet on the blanket 
cylinder Vhen the applicator head is in the operative 
position. 

5. Inking/coating apparatus as set forth in 
claim 4, characterised in that the applicator roller is an 
aniloac roller having a resilient transfer surface. 

6. Inking/ coating apparatus as set forth in 
claim 1, characterised in thatf 

a power actuator is movably coupled to the 
applicator head, the power actuator having a power transfer 
arm which is extendable and retractable;, and. 



2. 
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nove»ent converting apparatus is coupled to 
the power transfer arm for converting extension or retrac- 
tion anovement of the power transfer arm into pivotal 
movenent of the applicator head relative to the carriage 
assembly. 

7. Inking/coating apparatus as set forth In 

Claim 6, wherein tn© moveaent converting apparatus is 
characterized by: 

a beXl crank plate having a first end 
portion coupled to the power transfer ana and having a 
second end portion for engaging a stop member; 

a stop m^nber secured to the applicator 

head; and, 

a clevis plate secured to the carriage 
assembly and pivotally coupled to the bell crank plate, 

8e Inking/coating apparatiis as set forth in 
claim 1, wherein the applicator head is characterized by: 

first and second side frame m^nbers pivot-^ 
ally coupled to the carriage assembly; 

a doctor blade assembly mounted on the first 
and second side frame members, the doctor blade assembly 
including a reservoir for receiving ink or liquid coating 
material; 

a cradle assembly mounted on the first and 
second side frame members, respectively; 
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an applicator roller mounted for rotation on 
the cradle assembly and coupled to the doctor blade 
aseenbly for rolling contact with ink or coating material 
in th9 reservoir, tlxe applicator roller being engagable 
with a printing plate on the plate cylinder or with a 
blanket on the blanket cylinder ^en the applicator head is 
in the operative position; and, 

a drive motor coupled to the applicator 
roller for rotating the applicator roller* 

9. Inking/ coating apparatus as set forth in 
claim 8, characterized in that; 

' the cradle assembly has first and second 
sockets disposed on the first and second side frame members 
respectively; and, 

the applicator roller is mounted for 
rotation on the first and second sockets. 

10. Inking/coating apparatus as set forth in 
claim S, characterized in that 

the cradle assembly includes first and 
second sodcats disposed on the first and second side frame 
members, respectively, and third and fourth sockets 
disposed on the first and second side frame members , 
respectively; and, 

the applicator roller is selectively 
mountable for rotation on either the first and second 
sockets or on the third and fourth dockets for applying ink 
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or coating material to either the plate or blanket when the 
applicator head is in the operative position* 

11* Inking/coating apparatus as set forth in 
claim 1, wherein the applicator head is characterized by: 

a first cradle for supporting an applicator 
roller for engagement with the plate when the inking/coat- 
ing apparatus is in the operative position; and 

a second cradle for supporting an applicator 
roller for engagement with the blanket ^en j the ink- 
ing/coating apparatus is in the operative position. 

12- Inking/coating apparatus as set forth in 
claim 1, wherein the carriage assembly is characterised by: 
a support arm havdUig a first end portion 
plvotally coupled to the printing unit and having a second 
end portion; 

a common pivot shaft on which the support 
arm second end portion and the Inking/coating apparatus are 
plvotally. mounted; and, 

male and femiale latch members coupled 
between the common pivot shaft and the printing itnit, with 
one of the latch members being secured to the common pivot 
shaft and the other latch member being constructed for 
attachment onto the printing unit, the latch^ members beixtg 
mateable in interlocking engagement when the applicator 
head is in the operative position. 
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13. Inking/ coating apparatus as set; forth in 
claim 1, vlieirein the applicator head and the printing unit 
are characterized by: 

siale and female latch coupling memhers 
mounted on the carriage a^ssexnbly and on the printing unit 
for releasably latching the carriage assembly in interlock- 
ing engagement with the printing unit when the applicator 
head is in the operative position* 

14. Inking/coating apparatus as set forth in 
claim 1, wherein the carriage asseiobly is characterized by 
an elongated shank portion and a hub portion, the elongated 
shank portion being pivotally coupled to the applicator 
head and the hub portion being constructed for pivotal 
attachment onto the printing unit. 

15. A rotary offset printing press having first 
and second printing units and the inking/coating apparatus 
of claim 1 is movably coupled to the first printing unit as 
set forth in claim 1, characterized by: 

a dryer mounted on the first printing unit 
adjacent the impression cylinder of the first printing unit 
for discharging heated air onto a freshly printed substrate 
while the freshly printed substrate is in contact with said 
impression cylinder, 

16 • A rotary offset printing press as defined in 
claim 15, chsiracterized in that: 
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an extracstor is disposed adjacent the dryer 
for extiracrtin^ hot air, moisture and volatiles from an 
exposure ^one between tue dryer and the freshly printed 
siibstrate^ 

17 . A rotary offset printing press as defined in 
olain 15^ characterised in that: 

an intermediate transfer cylinder is coupled 
in sheet transfer relation vith the inpression cylinder of 
the first printing unit; and, 

an interstation dryer is disposed adjacent 
the intermediate transfer cylinder for discharging heated 
air onto a f resbly printed or coated substrate after it has 
been liransferred from the impression cylinder o£ the first 
printing unit and while it is in contact with the inter- 
mediate transfer cylinder. 

18. A method for rotary offset printing in a 
printing press of the type including first and second 
rotary offset printing units, and using aqueous or uv* 
curable printing ink or coating material in the operation 
of at least tlie first printing xmili, characterized by the 
following steps performed at each printing unit in succes- 
sion: 

spot or overall coating the plate with 
aqpieous ink/ aqueous coating material or UV-curable ink/UV- 
curable coating material; 
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spot and/or overall coating the blanket vith 
aqpieous Ink/aquetoos coating material or UV^curable ink or 
DV-^curable coating aiaterial; 

transferring the printing ink or coating 
material from tbe printing plate to the blanket; 

transferring the inked or coated image from 
the blanket to a substrate as the substrate is transferred 
through the nip between the impression cylinder and the 
blanket; and, 

drying the ink or coating material on the 
freahly printed substrate before the substrate is sxabse- 
quently processed* 

19. A method for rotary offset printing as 
defined in claim 16, wherein the drying step is character- 
ised 1^: 

discharging high velocity, heated air onto 
the freshly printed/coated substrate vhile the freshly 
printed/ coated substrate is in contact with the impression 
cr/linder of the first printing unit* 

20. A method for rotary offset printing as 
defined in claim IB, characterized by the steps ( 

transferring the freshly printed substrate 
from the first printing unit to an intermediate transfer 
cylinder; and, 

drying the freshly printed substrate while 
it is in contact with the intermediate transfer cylinder. 

- 8 
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21. A method for rotary offset printing as 
defined in claim IB, characterized by the step: 

extracting hot air^ moistvire and volatHes 
from an exposure zone above the freshly printed/Cfpated 
substrate while the freshly printed/coated substrate Is in 
contact with the impression cylinder^ 

22. A method for rotary offset printing as^ 
defined in claim 18^ characterised by the steps: 

applying a primer coating of an agueons 
coating material or UV-curable coating material to a 
substrate in the first printing unit; and, 

drying the prim^ coating on the substrate 
before the substrate is processed In the second printing 
\anit. 
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3 . Detailed Description of Invention 

a?hla invention relates to shMt*-£&d or veb-f ed, 
rotary offset or flexograpliio printing presses , and more 
particularly, to a new and i3Siproved inking/coating appara- 
tus for the in-line application of printing in)cs or 
protective or decorative coatings to sheet or wob ' sub- 
strates* 

Conventional sheet-fed^ rotary offset printing 
presses typically include one or toore printing units 
through which individual sheets are fed and printed with 
wet itik. Since the inks used with rotary offset printing 
pinesses typically remain wet and tacky for some tiine after 
printing, special precautions must be^ taken to insure that 
the freshly printed sheets are not narked or smeared as the 
sheets are transferred from one printing, unit to another, 
and while being conveyed to the sheet delivery stacker* 
ThG printed surface of the freshly printed sheet dries 
relatively slowly and can be smeared during subseqnient 
transfer between printing units. In order to reduce 



C; smearing . and offsetting, spray powder is applied on the 



printed sheet. 

In some printing applications , offset and 
smearing are prevented by applying a protective and/or 
decorative coating over all or a portion of the . freshly 
printed sbeets. Various arrangements have been proposed 
for applying the protective or decorative coating as an in- 
line operation by using tbe last printing unit of the press 
as the coating application unit* However, when such in- 
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line coating is performed, the last printing unit cannot be 
used to apply ink to the sheets, and can only be used for 
the coating operation. Thus, while coating with these 
types of in-line coating apparatus, the press loses the 
capability of printing its full range of colors since the 
last printing unit is converted to a coating unit. 

It will be appreciated that the tine required to 
reconfigure a press for coating or non-coating is non- 
productive and costly. Accordingly, there in a need for an 
in-line coating apparatus that ninimizes the tine to clean- 
up from one printing run and set-up and run the next job. 
Where consecutive jobs require the same type of coating, 
particularly blanket coatingir it niay not be necessary to 
clean-up the coater between jobs« However, the coating 
material cannot be allowed to dry on the rollers, There- 
fore, especially when switching from blanket to spot 
coating or vice versa, or if there ie a delay between jobs, 
it is necessary to wash-up the coater after each job is 
completed. 

In addition, coater wash-up ie necessary \Aen 
switching between different coating compositions, sucSh as 
aqueous and ultra violet (UV) curable coatings. Sucb 
coating materials are not interchangeable,, and conse- 
quently, the coater must be^ wa^ed between aff^lications of 
different coating media. 

The foregoing limitations are overcome, according 
to the present invention, by a retractable, in-line 
inking/coating apparatus which is mounted on a printing 
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unit: for pivotal, Ferris wheel aovement between an opera- 
tive inking/coating position and a retracrted, overhead idle 
position* The iiikingy coating apparatus includes an 
applicator head vliiab, is positioned in alignment vith 
dither the plate csylinder or the blanket cylinder by a 
carriage assetstbly vhlch includes a cantilevered support 
ana. The support arm is pivotally coupled between the 
inking/coating bead and the printing unit tower. This 
cantilevered, pivotal i&ounting arrangement allows the ink- 
ing/ coeiting unit to be used between two printing units, as 
well as on the last printing unit of the press. 

In the preferred eiabodiment, the applicator head 
includes vertically spaced pairs of cradle mesibers with one 
cradLle pair being adapted for supporting a laetal or ceramic 
coating roller in alignnent with a blanket cylinder, and 
the other cradle pair stipporting a resilient anilox coating 
roller in alignment with the plate cylinder, respectively # 
when the carriage assembly is in the operative position. 
Because of the cantilevered, pivotal support provided by 
the support arm, the applicator head can be lifted and 
, lowered through an arc, similar to Ferris wheel movement, 
in the linited space between adjacent printing units. When 
fully retracted, the applicator bead and carriage assembly 
are lifted to an elevated, retracted overhead position, 
preferably an overhead position overlying the printing unit 
tower, thus providing complete access to the interstation 
space and the printing unit cylinders without causing the 
printing unit to lose its printing capability. The 
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inkln^/ooatin^ applicator roller ot the applicatcor head can 
be Inspected, cleaned or replaced and the doctor blade 
assembly can be washed-up autonatically while the Ink- 
ing/coating apparatus is in the retracted position. 

When the inking/coating ajiparatus is used in 
combination with a f lexoqraphic printing plate and aqueous 
ink or aqueous coating, the water conponent of the aqueous 
ink or coating on th« freshly printed sheet is evaporated 
by a high velocity, hot air interstation dryer and a high 
volume heat and noisture eicfcractor assembly so that the 
freshly printed ink or coating is completely dry before the 
sheet is printed on the next |irinting unit. This quick 
drying f lexographic printing/coating arrang^aent peoalts a 
base coat of ink, for example qpaque white or metallic ink 
(gold, silver or other matallics) to be applied in the 
first printing .unit, and then overprinted by a lithographic 
process on the next printing unit. 
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Afi used herein, the term ^'processed'' refers to 
various printing methods %rtiicai may l^e applied to either 
side of a substrate, including the application of uv- ' 
curable and atpieous inks and/or coatings- The term 
"substrate'^ refers to sheet or web material. Also^ as used 
herein/ the term "waterless printing plate" refers to a 
l^rinting plate having non^inage surface areas which are 
hydrophobic and also having image surface area^ which are 
hydrophilic, wherein the non-image surfacse areas ar^ 
characterized by a surface tension Value which is less than 
the surface tension of aqueous ink^ and the image surface 
areas are ciharacterized by a surface tension value ^ich is 
greater than the surface tension of aqueous ink* "rlexo- 
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graphic" refers to flexible printing plates having a relief 
surface which is vettable by aqueous inic or aqueous coating 
material « 

AS shown in the exemplary drawings, the present 
invention is embodied in a new and improved in-line 
inking/coating apparatus 10, for applying in3cs or protec* 
tive and/ or decorative coatings to sheets or webs printed 
in a sheet *^fed or web-fed, rotary of f set or flexographio 
printing press, herein generally designated 12. In this 
instance, as shown in FIGURE l, the inXing/ coating appara- 
tus 10 is installed in a four color printing press 12, such 
as that manufactured by Heidelberger Drucikmaschinen AG of 
the Federal Republic of Germai^ under its designation 
Heidelberg Speedmaster 102V. The press 12 includes a press 
frame 14 coupled at one end, herein the right end, to a 
sheet feeder 16 from ^ich sheets, herein designated S, are 
individually and serially fed into the press, and at the 
opposite end, with a sheet delivery stacker 20 in which the 
freshly printed sheets are collected and stacked. Inter- 
posed between the sheet feeder 16 and the sheet delivery 
stacker 20 are four substantially identical rotary offset 
printing units 22, 24, 26 and 28 which can print different 
color inks onto the sheets as they are transferred through 
the press 12 • The printing units are housed within 
printing towers Tl, T2, T3 and T4 formed by side frame 
members 14, 15* 

As illustrated, the printing tinits 22, 24, 26 and 
2a are substantially identical and of conventional design. ^ 
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«rhe first printing unit 22 Includes an in-£eed transfer 
cylinder 30, a plate cylinder 32, a blanker cylinder 34 and 
an impression cylinder 36, all supported for rotation in 
parallel alignment between the pre3s side frames 14, 15. 
Each of the first three printing units 22, 24 and 26 have 
an interunit transfer cy'linder 38 disposed to transfer the 
freshly printed sheets from the adjacent impression 
cylinder to the next printing unit via an Interstation 
transfer cylinder 40. The last printing unit 28 is shown 
equipped with a delivery cylinder 42 \^ich guides each 
freshly printed sheet 18 as it is transferred from the last 
impression cylinder 36 to a delivery conveyor system, 
generally designated 44, to the sheet delivery stacker 20. 

The delivery conveyor system 44 as shown in 
VIGURB 2 is of conventional design and includes a pair of 
continuotis delivery gripper chains 46, only one of which is 
shown carrying at regular spaced locations along the 
chains, laterally disposed gripper bars having gripper 
fingers for gripping the leading edge of a freshly printed 
sheet 18 after it leaves the nip between the delivery 
cylinder 42 and impression cylinder 36 of the last printing 
unit 28. As the leading edge is gripped by the grippers, 
the delivery chains 46 pull the freshly printed sheet away 
from the impression cylinder 36 and deliver the freshly 
printed sheet to the sheet delivery stacker 20. 

Prior to reaching the delivery sheet stacker, the 
freshly printed and/or coated sheets s pass under a 
delivery dryer 48 which includes a combination of infra-red 
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thermal radiation, high velocity hot air f lov and heat and 
iftoisture extraation for drying the ink and/or the protec- 
tive/decorative coating on the freshly printed sheets. 

In the exezoplary enbodiment shown in FIGURE X, 
the first printing unit 22 is equipped with a f lexographic 
printing plate, and does not require an inking roller train 
or a dampening system. 1^ i^ roller tfrain Is mounted 
on the first printing unit, the form rollers are retracted 
and locked off when the printing unit goes on impression. 
Flexographic aqueous ink is supplied by tjie inking/ coating 
\mit 1X0* The remaining printing units 24, 26 and 2B are 
equipped for lithographic printing and include an inJclng 
apparatus 50 having an inking roller train 52 arranged to 
transfer ink from an ink fountain 54 to the plate cylinder 
32. Thi£ is accomplished with the aid of a fountain roller 
56 and a ductor roller- The fountain roller 56 projects 
into the ink fountain 54, whereupon its surface is wetted 
with printing ink Q, The printing ink Q is transferred 
intermittently to the Inking roller train 52 by the ductor 
roller. The inking roller train 52 supplies printing ink 
Q to the image ares of a printing plate P mounted on the 
plate cylinder 32 ♦ 

The printing ink Q is transferred from the 
printing plate P to an ink receptive blanket B lAich is 
mounted on the blanket cylinder 34 • The inked Image 
carried on the blanket B is trazisf erred to a sheet S as the 
sheet is transferred through the nip between the inqpression 
cylinder 36 and the blanket B* 

/7 
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ThA inking roll^ arrang^ent 52 illtistrated in 
FIGURE 1 is exemplary for use in combination with litho- 
grapHic ink printing plates. It will be understood that 
dampCTiing rollers (not illustrated) will be in direct 
engagement with the lithographic plate P, but are not used 
in coittbination with the f lexographic plate of printing unit 
22, 

Referring now to FIGURE 4, FIGDRS 5 and FIGURE 6, 
the in-line inking/coating apparatus 10 includes a carriage 
asseanbly 5d which supports an applioat:or head 60, The 
applicator head 60 includes a hydraulic aotor 62 ^ a lower 
gear train 64, an upper gear train 65, an applicator roller 
66 and a doctor blade assembly 68, The external peripheral 
surface of the applicator roller 66 is inserted into 
wetting contact with liquid coating material or ink 
contained in a reservoir 70. The reservoir 70 is continu- 
ously supplied with ink or coating i^cb is circulated 
through the rescsrvoir 70 from an off-press source by a pump 
(not illustrated). The hydraulic motor 62 drives the 
applicator roller 66 synchronously with the plate cylinder 
32 and the blanket cylinder 34 in response to an RPK 
cont:rol signal from the press drive (not illustrated) and 
a feedback signal develqped by a tachometer 72, While a 
hydraulic drive motor is preferred, an electric drive motor 
can be used. 

The applicator roller 66 is preferably a fluid 
metering anilox roller which transfers measured amounts of 
printing ink or coating material onto the printing plate or 
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blailket:. The surface of am anilox roller is engraved with 
an Array of closely spaced, shallow depressions referred as 
M cells**. Ink or coating material from the reservoir 70 
flOFWs into the cells as the anilox roller toms through the 
reservoir. OThe transfer surface of the aniloat roller is 
scraped vith. a doctor blade 73 to remove excess ink or 
coating* The ink or coating remaining on the anilox roller 
is the measured amounts contained vithin the cells. 

The applicator roller 66 is cylindrical and may 
236 constructed in various diameters and lengths, containing 
cells of various sises and shapes. The volumetric capacity 
of an eoiiicx roller is eetabliehed during manufacturing and 
is dependent upon the selection of cell size, shape and 
ntimber of cells per unit area* Depending upon the intended 
application/ the cell pattetm may be fine (many small cells 
per unit area) or coarse (fever larger cells per unit 
area) . 

By applying the ink or coating material through 
the inking/coating applicator head 60, more ink or coating 
material can be delivered to the sheet S as compared vlth 
the inking roller train of a lithographic printing unit. 
Moreover, color intensity is stronger and more brilliant 
becau£(e the f lexographic ink is applied at a. wacti larger 
film thickness than can be applied the lithographic 
process and is not diluted by daapening solution. 

!rhe inking/coating applicator head 60 includes 
side frame members 74, 76 that support the applicator 
roller 66, gear train 64, gear train 65, doctor blade 
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assembly 68 and Hha drive motor 62, The applicator roller 
66 Is supported at o^^slte ends on a lower cradle formed 
by a pair of end plates 78, fiO vblch hold the applicator 
roller 66 in parallel alignment with the blanket cylinder 
34 (FIGURE 5). The side frames 74, 76 ar^ also provided 
with an upper cradle formed by a pair of side plates 82, 84 
which are vertically spaced with respect to the lover side 
plates 78, 80* Each cradle has a pair of soc%:ets 79, SI 
and 83, 85, respectively, for holdin?f the applicator roller 
66 for spot coating or inking engagement against the plate 
P of the plate cylinder 32 (VXGUBE 4) or the blanket B of 
the blanket cylinder 34. 

Preferably f the applicator roller 66 for the 
upper cradle (plate) position is an anilox roller having a 
resilient transfer surface. In the dual cradle arrange- 
ment, the press operator can quickly change ever from 
blanket inking/coating and plate inking/coating with 
minimum press down time, since it is only necessary to 
remove and reposition or replace the applicator roller 66, 
and vash-up the doctor blade assembly if changing from ink 
jto coating or vice versa. The capability to selectively 
operate in either the flexographic mode or the lithographic 
mode and to print or coat from either the plate or blanket 
position is referred to herein as the •^LlTHOFLEX** process. 

Referring again to FIGURE 2 and FIGURE 3, the 
applicator head 60 is supported by the carriage assembly 58 
in a cantilevered, pivotal arrangement which allows the 
dual cradle inking/coating apparatus 10 and a single cradle 
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inking/ooating apparatus lio to be iisod between any two 
adjacent printing units, as well as used on the first and 
last printing units of the press, oaiis is laade possible by 
a pair of cantilevered support arms BB, 90 that are 
pivotally coupled to the side plates 74, 76, respectively, 
on a pivot shaft 77. Each support arm has a hub portion 
88A, 9 OA, respectively, and an elongated shanJc portion 88B, 
SOB, respectively. 

The cantilevered support arms are pivotally 
ttountied on the printing tower by pivot blocks 92, 94, 
respectively. l?he hub portions 88A, 90A are joumalled for 
rotation on pivot shafts 96, 98, respectively. The pivot 
blocks 92, 94 are securely fastened to the tower 14D, so 
that the carriage assembly 86 is pivotally suspended from 
the pivot shafts 96, 98 in a cantilevered Ferris support 
arrangement. The shank portions 88B, 90B are pivotally 
coupled to the pivot shaft 77, so that the carriage 
assembly 58 and the applicator head 60 are capable of 
indeE>endent rotation with respect to each other and with 
respect to the pivot sha^t 77. By this arrangement, the 
applicator head 60 is pivotally suspended from the pivot 
shaft 77, and remains in an upright orientation as the 
support arms rotate f rom^^ the operative position to the 
fully retracted position, and vice versa. 

Thus, the cradles 78, 80 and 82, 84 position the 
applicator roller 66 in vertical and horizontal alignment 
with the plate cylinder or blanket cylinder ^^en the 
applicator head is extended to the operative position, for 
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exaiople ad shown in FIGUHll 4 and FIGURE 5* Moreover ^ 
l>ecause of -the transverse relation£:bip be1:ween the hub 
portion and shank portion of the support ams, the applica- 
tor head 60 and carriage assembly 58 are capable of 
rotating through a Ferris arc without touching the adjacent 
printing tower. This nafces it possible to install the ink- 
ing/coating apparatus 10 on any intermediate printing unit 
tower (T2, T3), and as well as on the first printing unit 
tower Tl and the last printing unit tower T4. Addition- 
ally, when the inking/coating unit 10 is in the operative 
position, the lateral projection of the applicator head 60 
into the interstation space between printing imits is 
miniml«ed^ This assures virtually unrestricted operator 
access to the interstation space between adjacent printing 
units whesn the applicator head is engaged in the operative 
position, and completely unrestricted access when the 
carriage assembly 58 is retracted. 

Rotation of the carriage assembly 58 is counter- 
clockwise from the retracted, idle position (shown in 
phantom in FIGURE*!) to the operative position (FIGURE 4 
and FIGURE 5). The carriage assembly 58 can be adapted for 
clockwise rotation from the retracted position to the 
operative position for engagement of the applicator roller 
to either the plate or the blanket on the dampener side of 
the tower, assuming that access to the plate and blanket is 
not restricted by dampener rollers or the like. 

Rotational movement of the support arms 88, 90 is 
assisted by counterweights 100, 102 which are secured to 
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tlia support anas, respeci:ively, for concurrent rotation 
with respect to the pivot blcM^ks 92, 94 » With the passive 
assistemce of the counterweights, the press operator ^can 
easily move the inking/coating assembly 10 from the engaged 
operative position as shown in FXGDRE 4 to the fully 
retracted, idle jposition as shown in phantom in FIGURE 1» 
Preferably I rotation of the carriage asseaibly 58 is 
assisted hy a torsion spring, electric motor or hydraulic 
motor. 

She inking/coating apparatus 10 is releasably 
locked, into the operative position as shown in FIGDRE 4 by 
releasable latch couplings 103, 105 that secure the support 
arnftd 88, 90 to the press side frames 14, 15, respectively, 
of the printing unit tower T4 in the operative position. 
Coating engagement of the applicator roller 66 against the 
blanket <qrli»dei? 34 is produced by power actuators, 
preferably pneumatic cylinders 104, 106 ^ich have extend- 
able/retractable power transfer arms 104A, 106A, 
respectively. The pneumatic cylinder 104 is pivotally 
coupled to the support arm 88 by a pivot linkage 108, and 
the second pneumatic cylinder 106 is pivotally coupled to 
tJie support arm 90 by a pivot linkage 109 . In response to 
actuation of the pneumatic cylinders 104, 106, the power 
transfer oxms are retracted. As the transfer arms retract, 
the inking/coating head 60 is rotated counterclockwise on 
the pivot shaft 77, thus moving the applicator roller 66 
into coating engagement with the blanket cylinder 34* 
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the pivot linkage 108 includea a h^ll crank 111 
vfaich ie utounted for pivotal movement on a pin 113, !37ha 
pin 113 is supported by a clevis plate 115 vhlch is 
attached to the support ana One end of the bell crank 

is pivotally coupled to the aatuator arm 104A, and a cam 
roller 117 is mounted for rotation on its opposite end* 

Tbe can roller 117 is engagable against an 
adjustable stop lia whidh is rigidly secured to the side 
plate 74* Cou7itercloc3£vise shifting of the handle H moves 
a cam follower 121 into a latch pocket 123 of a receiver 
block 125 as the cam roller 117 is moved into engagement 
with the adjustable stop 119 in the interlocked, operative 
position* Referring to FJGUKS 4, FICORB 5 and FIGURB 6, 
the receiver block 125 is secured to the delivery side of 
the printing unit tower by macbine screws. 

When the plate F goes on iapression, power is 
applied to the pneumatic actuator 104 and the power 
transfer arm 104A retracts, thus causing the bell crank ill 
to rotate counterclockwise about the pin 113 « The torque 
applied by the pneumatic actuator 104 is transmitted to the 
applicator head 60 through the cam roller 117 and the 
adjustable stop 119. Oountercloc3cwisa movement of the 
applicator head €0 relative to the support shaft 77 carries 
th« applicator rollei: 66 into engagement with the plate 

The adjustable stop 119 has a threaded bolt 119A 
which is engagable with the cam roller 117 • The striking 
point of engagement is preset so that the applicator roller 
66 is properly positioned for engagement with the plate P 
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or blanket B in the operative position when the applicator 
head 60 is interlocDced with the press frame 14 and the 
printing unit goes on impression « 

Referring to FIGURE 5, an InJcing/coatlng appara- 
tus 110 having a single head is illustrated. "jOib construc- 
tion of this alternative eiBboOtaent is identical in all 
respects vlth the dual head arrangement, with the exc«iption 
that only a single gear train and a single cradle for 
holding the applicator roller is provided* In both 
eiobodiments^ the inking/coating head 60 remains upright as 
it swings through an arc, comparable to the movement of a 
Ferris wheels Because of the upright orientation of the 
inking/coating head 60 as it moves between the extended and 
retracted positions, the usual platform spacing between 
printing unit towers provides adequate clearance to. permit 
e>ctenslon and retraction of the carriage assembly 53 
without interference with operator access to the printing 
units* Xhis is a significant advantage in that it permits 
the in-*llne inJcing/coating apparatus 10 to operate effec- 
tively in the interstation space between any adjacent 
printing units, and without blocking or obstructing access 
to the cylinders of the printing units when the ink* 
ing/coating apparatus is in the retracted position (as 
indicated in phantom in VIGURE 1) . 

Moreover, when the in-line Inking/ coating 
apparatus is in the fully retracted positioni the applica- 
tor roller 66 is conveniently positioned on the dampener 
side of the printing unit for inspection, clean-up or 
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repl&ceaent. Additionally/ doctor blade assembly ifi 

i 

also conveniently positioned for inspection, removal, 
adjuettttont or clean-*up* Also^ the doctor blade reservoir 
and coating circulation lines can be cleaned while the 
press is running as veil as when the press has been stopped 
for change-over from one type of ink or coating material to 
another. 

When the inking/coating apparatus is used for 
applying an aqueous it* or an agueous coating material, the 
water component on the freshly printed sheet, S is evapo- 
rated by a high velocity, hot air interstation dryer and 
high volume heat and moisture esctractor units 112 and 114, 
as shown in FIGURE X, FIGURE 4 and FICORE 5, The dryer/ex- 
tractor units 112 and 114 are oriented to direct high 
velocity heated air onto the freshly printed/coated sheets 
as they are transferred by the interunit and the intermedi- 
ate transfer cylihders 36, 40 • By this arrangement, the 
freshly printed aqueous Ink or coating material is com* 
pletely dry before the sheet is overprinted in the next 
printing unit. - 

The high velocity, hot air dryer and high 
performance heat and moisture extractor units 112, 114 
utilize high velocity air jets which scruJb and break-up the 
nolst air level which clings to tee surface of each fr«sbly 
printed sheet. Within each dryer, high velocity air is 
heated to a high temperature as it flows across a resis- 
tance heating element within an air delivery baffle tube. 
High velocity jots of hot air are discharged through 
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multiple airflow apertures through an exposure zone Z 
(FXGORE 4 and FIGURE 5) onto the freshly printed/ooated 
sheet S as it is transferred by the transfer cylinder 36 
and intermediate transfer cylinder 40 , respectively* Bach 
dryer assembly includes a pair of air delivery dryer heads 
which are arranged in spaced, side-by-side relation as 
shown in FIGUKB 4 and FIGURE 5, 

•^e high ^ velocity, hot moisture-laden air 
displaced from each freshly printed sheet is extracted from 
the dryer eacposure zone Z and completely exhausted from the 
printing unit by the high volume eaetractors. Each extrac- 
tor head includes a manifold coupled to the dryer heads and 
draws the moisture, volatiles and high velocity hot air 
through a longitudinal gap between the dryer heads. 
According to this arrang^ent, each printed sheet is dried 
before it is run through the next printing unit. 

The water^'based in3c8 used in f lexographic 
printing dry at a relatively moderate drying temperat\ire 
provided by the interstation high velocity hot air dry- 
ers/extractors lia, 114 • Consequently, print quality is 
substantially Improved since the aqueous ink is dried at 
each printing wiit before it enters the next printing unit* 
Moreover, bacX-trapping on the blanXet of the next printing 
unit is completely eliminated. This interstation drying 
arrangement makes it possible to print aqueous inks such as 
metallic ink and opaque white ink at one printing unit, and 
then overprint at the next printing unit. 
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This arrangement also permits the first printing 
unit to be used as a coater in which an aqueous coating is 
applied to low grade paper, for example recycled paper, to 
trap and seal in lint, dust, spray powder and other debris 
and provide a smoother, durable siirface that ban 
overprinted in the next printing unit. The first down 
coating seals the surface of the low grade, rough substrate 
and improves overprinted dot definition while preventing 
strike-through and show-through. A UV-curable protective 
and/or decorative coating can be applied over the first 
down overprinted (aqueous) coating in the last printing 

, unit. 

Preferably, the applicator roller 66 is con- 
structed of metal or ceramic wnen it is used for applying 
a coating anaterial to the blank^at B on the cylinder 34, . 
When the applicator roller 66 is applied to the plate, it 
is preferably constructed as an anilox roller having a 
resilient transfer surface for engaging a flexographic 
printing plate. Suitable resilient roller surface materi- 
als Include Buna N synthetic rubber and EPDM (terpolymer 
elastomer) . 

It will be appreciated that the infcing/ coating 
apparatus ao Is capable of applying a wide range of ink 
types, including fluorescent (Day gIo) , pearlescent, 
metallics (gold, silver and other metal lies) , glitter, 
scratch and sniff (micro-encapsulated fragrance), scratch 
and reveal, luminous, pressure-sensitive adhesives and the 
like. 
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The press operator can ellainate the dajapenar 
roller assenbly altogether, and the inking/coating appara- 
tus 10 can selectively apply agueous inks . and coatings to 
a f lexographie or waterless printing plate and the blanket. 
Kbreover, overprinting of the aqueous inks and coatings can 
be carried out in the next printing unit since the aqueous 
inks and coatings are completely dried by the high veloc- 
ity, hot air interstetion dryer and high voluae heat and 
laoisture extractor assembly. 

The aqueous inks and coatings as used in the 
present invention contain colored pigments and/or soluble 
dyes, bindeors that fix the pigments onto the surface of the 
printed sheet, and waxes, defbaaers and thickeners. 
Aqueous printing^ inks predontinantly contain water as a 
solvent, diluent and/or vrfiiole. The thickeners which are 
preferred include algonates, starch, cellulose and its 
derivatives, for example cellulose esters or cellulose 
ethers and the like. Coloring agents including organic as 
well as inorganic pigments may be derived from dyes which 
are insoluble in water. Also, the printing ink may contain 
water and can be predominantly glycol or the like, with the 
pigment being bound by appropriate resin. When metallic 
inks are printed, the cells of the anilox roller Jaust be 
appropriately sized to prevent the metal particles from 
getting stuck within the cells. ThB cell size is critical, 
and for metallic gold ink, the anilox roller should have a 
screen line count in the range of 175-300 lines per inch 
(69*118 lines per cm) ♦ 
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The InJcing/ooating ap]paratus lo can also apply 

I 

tJV«-ctarablG Inks and coatings* If uv-ctirable inks and 
coatings are utilized, ultra-violet diyers/ extractors are 
installed adjacent the high velocity hot air dryer/eactrac- 
tor units 112, 114, respectively* 

It will be appreciated that the inking/coating 
aj^aratus lo described herein makes it possible to selec- 
tively operate a printing unit in either the flexographio 
printing node or the lithograpHlc printing mode, while also 
providing the capability to print or coat from either the 
plate or blanket position* fThe diial cradle support 
arrangement of the present invention makes it possible to 
quickly change over from inking/coating at the blanket 
cylinder position to inking/coating at the plate cylinder 
position with miniamm press down-time, since it is only 
necessary to remove and reposition or replace the applica- 
tor roller €6 while the printing/ inking apparatus is in the 
retracted position « 

Moreover, the press operator may elect to spot or 
overall coat with aqueous ink/coating from the plate during 
one Job, and then spot and/or overall coat from the blanket 
during the next job. Since the doctor blade assembly can 
be flushed and washed-up quickly and the applicator roller 
can be replaced quickly, it is possible to spot coat or 
overall coat f rcnn the plate position or the blanket 
position with aqueous inks or coatings during the first 
press run and then spot coat or overall coat with UV- 
curable inks or coatings from the plate position or from 
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the blankot:. position during the neact press rxm, Irik* 
Ing/ooating apparatus 10 Is complataly out of the way in 
the retracted position; consequently, the doctor blade 
reservoir and supply llnefi can be flushed and washed-up by 
automatic wash-up equlpaent while the printing unit is 
printing another job. 

The positioning of the applicator head and roller 
asfiseittbly relative to the plate and blanket is repeatablo to 
a predetermined, preset isnpression position. Consequently, 
no printing unit adjustment or alteration is req^Iired, 
except for flushing the doctor blade assembly and cleaning 
or replacing the applicator roller to accommodate a 
differ^t kind of ink or coating material. Although manual 
extension and retraction have been described in connection 
with the exemplary embodiment, extension to the operative 
position and retraction to a non-operative idle position 
can be carried out automatically by hydraulic or electric 
motor servomechanisms* 

The Ferris wheel support cuxangement allows the 
inking/coating apparatus to operate effectively in the 
interstation space between any adjacent printing units, as 
well as on the first or last printing units of the press, 
without bloolcing or obstructing the interstation space or 
restricting operator access to the cylinders of »ny of the 
iprintlng units. 

. Finally, because the inking/coating apparatus of 
the present invention is mounted on a printing unit tower 
and is extendable to the operative position without 
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requiring adjustment or alteration of the printing unit 
cylinaers, it can be used for applying printing ink or 
coating material to the blanket cylinder of a rotary offset 
web pr&&A, or to the blanket of a dedicated coating unit. 
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4 . Brief Description of Drawings 

FIGURE 1 is a scfaematio side elevational view of 
a sheet-ffed^ rotary offset printing press having inJc- 
ing/coating apparatus embodying the present invention; 

FI6UBE 2 is a perspective viev of the printing 
press of FZ6URE 1 in which a dual head inking/coating 
apparatus is in the operative coating position and a single 
head coater is in a retracted, overhead position; 

FIGORB 3 is an enlarged simplified perspective 
view showing one side of the single head imcing/ coating 
apparatus of PIGtlRB 1 in the operative position; 

FIGORE 4 is a siaplif ied side eievational view 
showing the dual head inking/coating apparatus in the 
operative coating position for spot or overall coating from 
the blanket position; 

PICURB 5 is a simplified side eievational view 
showing the single head inking/coating apparatius in the 
operative coating position for spot or overall coating from 
the plate position; and, 

FIGORE 6 is a slnplif led side eievational view of 
the dual bead inking/coating apparatus of FIGORE 4 , 
partially hrcJcen away, which Illustrates the hydraulic 
drive ass^&bly and doctor blade assembly. 
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1. Abstract 

A retractable in-line inJcing/coating apparatus 
selectively applies either spot or overall ihk/coating 
imaterial to a blanket or flexograpliic plate on a ]blanXet 
cylinder^ or spot or overall ink/coating to a f lexograpbic 
printing plate on a plate cylinder in a rotary offset 
printing press* !rhe inking/coating apparatus is pivotal ly 
mounted on tixe tower of a printing unit or dedicated 
coating unit, and is eactendeible into and retractable out of 
an inking/coating position by a carriage asseinbly which is 
pivotally coupled to the printing unit tower* Because of 
the pivotal support provided by a oantilevered eupport arm, 
the inking/ coating apparatus is extended and retracted 
through a Ferris wheel arc between adjacent printing iinits* 

2. Representative Drawing' 

FIG, 1 
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nfc-^(D1j--r H:/^-h8 2, 8 4tCj;-3TJi^$n^±;5^iJ7l/-H;i'^m 
•/t«SP »(04.) Xtt=fAliM3 4tl^l9#ttbnfc:/^.>^'y hBtcWLTXTj^ 

>yx«-r y^y^f^no^trnx^^^o^m-^^kM 

-^®Vy >:/ h 7 9, 8 12^0^8 3, 8 5 <&^n€nWLTli^, , 
[0 0 2 1] 

6 6}i. #'t4KM?:iiAfc7-P^yi:7XP-^-e^^, 'r=L7)Vi;V'-^)\^m 

fSLx\t. mmo-t^v-^it. m'pm(Dmm(Dm^'^itmiixy'^y'ryv 
(D-fy^y^/u-'r^ y^msfk(D^ y^y^ms-n-j-^ y^'f)'^^m^<^ 
y)Wk7L^^t-f)^x^^. ti^^mt. y^fi^^n-v"^ y^fmr^. Wl^^ 

Lxn&M^t>L. x«;in^32^L, ^LxY^^'-':rv-'^m.iLW^m.wt 
^:ittinxh^. yv^'j't'-Yx\t^m.'t-Y(D\^'tnti^xWRmzWi'^iy 
. mL\f:ryy^v h^m(D\^rnf)^-'i]f)^^m\y.\mm^ff'Dz.t-h^x^^ 

Zt^ifm^mX\t^^iVyVvi7 7. (LITHOFLEX ) J mt^-So 
[0 0 2 2] 

mum 2msm2 ^mmt^ t. 7 y u ^jr- ^ ^ >;/ f ^ u ymiw 5 



mm^] mmm [s#b] ¥08. 07.01 

¥08-146371 (08.05.02) H: 13/ 23 

8. 9 0T$)§o #^it7-AttAyg|5^8 8 A, 9 0 ARUm&^^'y^>^U 
^8 SB, 9 0B^%-rSc 
[0 0 2 3] 

-m^tEiZM^Hn^nXl^^^o A7*g|5^88A, 90Afi. e7l^>yhv^7h9 
6, 9 8TlHlfeSftll3^^$nTVi§o IfjJ^'y h^P^y^g 2. 9 4tii5'7-gg 
1 4Dt3@^$nTViT, vffliL#:5 8}j:)ti$-^7xUX (Ferris) ^Jt 

:^^Ttf4^^y h'>^7 h 9 6, 9 8 ;i>^^III»gffi}Ift DTtf ^.tlS J; tlT^cCoT 
Vi^o :>1'>i?^5^-8 8B. 9 0,BfStf>i^>y h'>^7 h 7 7{C[Hlt!lgft{;^^$ 

h^/A'^ h 7 7 \Z)^VXmiLbXmn^t^Zti}iX^^^o\Zf£oX^^^o 

fisoTfrf^.n, 3^jf7-AW»iM;5^e.^^§ioiai^5^.OT^> m^^t^omyj 

[0 0 2 4] 

^^<LX. ^^-H;U7 8, 8 0, 8 2. 8 4«, 7-f^)^-:$^^y}^.^m^- 

i,m4Rzsm5\z^t^o\z^mim\zw&-^ti^t. r-y^j^-^^u-yee 

^m7-A(D/\'fU6^ti^^>^^^^m\^^zmij\^\z^mr^mmz&^(Dx 
. K6 oRo^^^u vaiL#:5 8«, mD^z)mm(Dmm^u 

--mzmM^tuK. y:^^j7.mi'f<Dm^mmm^n^^t^^xt^o :in 

(T 2 , T 3 ) mxm^ < , ■ mwomi:^^- yh^ u-mr 1 Rt^mwim 

m:i~y h^U-^T 4izhmmt?>Ztf)^Xt^o ^OoX. -iy^y^/n 
-T-^r >^:i-^y h 1 OT&^'ttfiiBfc:*^!^. WJ^->y hmo-i y^-7.y— 



[mm^] mmm' [^f^J■B] ¥08. 07.01 

¥08-146371 (08.05.02) H: 14/ 23 

V3 y^mP^^<D7-fV ^-^^v K 6 0 ©^:^f&]®g^tB©S^/{>^'ft^i>PI(CffiI^ 

[0 0 2 5] 

■ U 5 8 §l>i;z^^f^fj (jsu:) feg (0 1 

^T^T) ^fPMB (El 4 Rt/E! 5 > '\SB#tf-[ll D T^^o U 

[-0 0 2-6] 

^jtT-A8 8', 9 0(^, t?^7 h^^'P^y,^ 9 2, 9 4 ^C^LT|W10#^IIlI^■r 
^ct e)3^it7-A{C@^$nfeA'^>7.'i'x< Kl 0 0, 1 0 2tCJ;oTIllM 
f^L^-r<?^C^. t!i;'J$fflViT,- A'^^X-^x-r hSrfflt.^TI51feL^T<1-^M 

)5g{cfj:oTVi^coT, mm(P't^u-i^\t-i >^>^/3-f^ >ifm.iLWi 

[0 0 2 7] 

■ <>^>i^/n-T-^ >^gMl 0«, 3^^7-A8 8. 9 0€TOj3.->yh 

^ 7-gi5T 4 <Dmmm(D^-i h 7 a 14, 15 \z^n^nf^mum-cm^-t 
^mwL^w-^yy'f-tiv'f^) 0 3, 10 ^\z^'Dxm4\zm-r^o\z^Wi 

-A10 4A, 1 0 6 A<£1i;l?tsk/E->U >^,1 0 4, 1 0 6 iCckoTfefe?) 

$n^. ^mffivu>y i 0 4}jif5t^>y hiS:u>^:7ggi o 8^Ccfc■pTX^7- 
A8 8fciii»igffitc^^$n,'^2o^^ffi->u>yi 0 6\t\d^^y h^^jy^ 



imm^] mmm [^#b] ¥08. 07.01 

¥08-146371 (08.05.02) ■ M: 15/ 23 

1 0 9 {c=toT^it7-A 9 0 \z\B\m^mz^^^^nx^^^. s^m^u > 
d7'io4. 1 0 eof^njtciS^Lt, mtiiRmy-Au^i-oT^tbihti^o mtsB. 

AH 3 4 tn-T-^' >;J^cD;ts6tl'0^^$i±^o 
[0 0 2 8] 

e7j?>;/ h^U>^^gfil 0 8«, tf>l 1 3-(:r[lIf!iS»iSffitmi3#tj-5)tlfc 

^yvtf'yy^ wi^'^t^. if>ii3«, 3£^7-A8 8 t^D#^te>nfc^^ 

l/t:X7V-M 1 5{CctoT^jt$n^o >^0— i^fSTi^^^n-X- 

^T-A 1 0 4 A{iiii«ig^£t|g^$n, :^jAn-^ 1 1 1 li^^o^WMmay^U 

'[ 0 0 2 9 ] 

*An-^ 1 1 7(i, Hyi/-h 7 4[cLt5;0iDt@^$nTt.i'5Bjpi^ 
COT. h^yyX^^^lhWl 1 gfC-^^T^S, A>H;i'H<&SI^IHElD{Iv7h 
^■&'S)::ifCcl;D> :^A7;i-n7 i 2 i.fi. :^An-^ i i 77&K>^-n>y^ 
f^il&fiTpJPi?:^?lhOT 1 1 9;i'^^1-^t, Ui/-A'7*D^y^ 1 2 5®^>y 

h 1 2 si^fcASo iii.4, m^mm^^^w^^h. vi/-n':ruv 

[0 0 3 0] 

W7-h \ 0 4A7&^^[o3A^, /OK LT^;I/^J7^>>^ i i 0/&^*lf>l 1 3CDI5If9 

^\%. *An-^i 1 ims^m^'^±mii \ 1 g^^Lxyyu^-^A^;/ k 

6 0{ce3i$n§o ^^v^7h7 7(C^T'57yU^-i5''\>y h*6 0(DSB#st 
[0 0 3 1] 

nIi^^f?ih§P^^ 1 1 9«, ;^7AP-^ 1 1 7i:^^T^^K^jJ^;UM 1 9 A 



. [mmp]mmm [s#b] ¥08.o7.oi 

Wm ¥08-146371 (08.05.02) M: 16/ 23 

[ 0. 0 3 2 ] 

>i>*gfi 1 0 m^m(Dmy)'^om\:i^-j vfii(D-( y^-7.y—yB y&w^ 
xm)i\z%'^\^^ ^y^yf/^-v-^ y^^m.m\ih.^'&M. mwz^MUx 
^■T) {c^^i^, m\:^:=-vvo^mm^(j^^'&^^m\^t$.\^h\^'DM\zii>\^ 
xmi^^m^^m-^^. 

[0 0 3 3] • 

> ^'7^--'^v-Y')^-nmsu-^^yr^^y^y\i. ^wmomu^\z 
^^rcib\zm^i^±bx^^^tB\z^ ^j-=.yifA^-^M^tu^o 

[0 0.3 4] 



imm^] mmm . .. i^hb] ¥08. 07.01 

■ l^m ¥08-146371 (08.05.02) . ^ M: 17/ 23 

U7H.6^X^7.hy^^ (extractor);0ie>fig^a-7 M 1 2, 11 41z^-dXM 
^^-fr^n^o ^^gB/X^T. H^^iJ'iL-^:/ h 1 1.2, 11 4«, EPIiiJRi; 

[0.03,5] 

nrzm^Ki(D^mms\z'^xibn^"o ^^t^mmutLmt. m4Rum5\z7r^-r 
j;:oizm^\zmm^ii^^xM.mmmz.$>^-'M(D^^5'^)m-^t^mm^v h. 

[0 0 3 6] 

, ±^mj^^7.hy^^\z^-ox^mm(Dmm^zt^ibmiii-^n. ^ltwu 

(Dm-^:/j\^mm^mLx^\tiiito z.(Dmi^\z^n\t. ^mmMmit. 
w\=L-y h^MLx^mt^miz^m-^'^^n^o 

[0 0 3 7] ■ . 

itjs^e/x^^x h^i^^ 1 12,1 1 4\z^^xn^n^itf^&i}Mmu^mid. 



# • 

¥08-146371 (08.05.02) M: 18/ 23 

^6iZ. 'A<Dm^^:^y hOfyy^^y h±X^(Dny!7 hyyE>'^ (back-tra 
wing)m^±\zm<tii^o ilcD-i'>^-Xx-'>3>?^^«^{CctD, 7K'[4'f> 

^jyhX^. ^LX'A(Dmm^=-y hW-7\'-y^-r >h3Z:«S^aB'J0MSi<& 

[0 0 3 81 

mpLun^m^zmf:^-^- rnxm thxmmx^. ^tz^t^v. 7.-7 
iz-A-^^-wte^xyj >y-(>xm^vxy-)ii^. :^(Dm^\=L-y 
hx^--/'^-y''^j>hx^^-m^mx^^timm^m^^ti}^xt^yT-7. 

V^^yu-'T^y^ (first down coating) {giaK^ffiV^a^^^OT^v 

yj > h $ nTt H h (Dmm'&lL ^57=^:7 ^ a > (definition) 
-vVnxi>T-7.Y^'0y^-n-':r^]yY^t\tz (zK^t) □-x^>i:7'o± 
[0 0 3 9] 

%Amz'^^-t^Wmmm-^'^7ik.7::-Uv^7.u--y}i UT^fig^tl^o 1^ 
7^j:#ttn-^^®*^ip4i:UT, Buna NJg'&^S=fA2§^Z>'E P DM (^S^-jj^ U V-X 

[0 0 4 0] 

^'T^-S^i^i^'g/^^tlct^, C:cD-r>+(i, m^^J (Day Glo ) , /^-;UX«;/ 



m 



mm ¥08-146371 (08.05.02)- ^ 



[gfxfB] ¥08. 07.01 



H: 19/ 23 



>K7.::i>;/ 7 -(scratch and sniff ) (-7^ i7 ntl'^^tMt^nrzl^mm) . X 
i7yy'^7y}^U\i-)V (scratch and reveal) , ^^MfA. iiMM^^^ 
tfo ' 

[0 0 4 1] , 
[0 0 4 2].- 

«b:t^;U<i:LT07KT^So 7;^□*^^-^^ (algonates 



^TOJ-r § 7x □ >:/ >7 X □ - ^ fc^rSg^J?) LT^M^iT^O^'ir 

3 0 0*©^-r> (1 cm^fcD 6 9~1 1 8*©iSH) CDX^ U ->y'r >;^» 
'5'>h (screen 1 ine count) ^WT-Sif^^T^^^-So 
[0 0 4 3] 

<y^y^/u-^^yT^m. \ otssrc, {Si^^?gibtt-r>4^Rt;ii-xi' 
>i^^M-r ^ t;?)^'T#s„ \.%wmm.\'d^^ y^mszi-^^ y^^m^r^ 



/ 



mm^] mmm [^hb] m 07.01 

¥08-146371 (08.05.02) M: 20/ 23 

h 1 1 2, 1 1 4\zm^Lxmm^n^o 

[0 0 4 4] , 

[ 0. 0 4:5 1 . ' 
'^r^^z.hii^x^'^hmz7-:t^]'r-^u-v^n^.<:^m-^z.t.tfix^^<D 

TMtl^cC ;^c5: V i i: 5 IC-firft L T:fe. D . L fcTl^^'o T H - 7* I/- F U 

§g{^ J: o T 7 ^ v b T^Jfettl- ^ r T^?^!? # ^ . 
[0 0 4 6] 



mmpimmm ^ i^hb] ¥08. 07.01 

¥08-146371 (08.05.02) M: 21/ 23 

.[•0 0 4 7] 

, Z-O^"^^ y'^-7.7—iyBy^f^^m^^fzr)m^Z.tti<lL\t.m\3.~y h 
[0 0 4 8] 

mWiz. :$i^m(D^ y=¥y^/n-^,^ y^mmmmu-y h^u-mzm 
o#tt^n, wm:i.-yh(Dm(Dmmxit^^^'j^''mtLt£i^^i:i^W]&m\zw^ 
x^^<Dx\ mu y^xitn-y-^ yifum^. i^mm^y-ty h^^mm 

[0 0 4 9] 

[mi] 

^%m^^w\tLfc-(y^y^/u-7-^yT^m.^m?Lfz^mm.^y^yh 

[0 2] 

■r^7;i/^>y Ym^y^y^/n-7->(y^mm^^mn-v'^y^&.mzh 
mxh^,o 

i^m&m\z$>^m i w-^y niy-r y^y^/n-^-^ >^gfio-;^cDM 

[04] 



mm ¥08-146371 (08.05.02) M: 22/ 23 

[05] ■ 

10, 110. 'i'yyAym^y^y'^/^-'T^y^^m. 

22, 2 4, 2 6, 2 8 WA'^^^V V 
3 2 M' 

3 4 zlhM ' ' ■ . ■ 

3 6 mm V ■ 

3 8 ^y^-:i::.y hMiyM 

4 0 'iy^-Tsy'-yaymun 

5 2. ^y^y-^a-y'^m 

5 8, =^-\''J viaS#: ■ 

6 0 Tyj^-iJ'^iyH 
6 2 

6 6 jyuy-^P-^ 

6 8 

7 4,7 6 -y-^r H7k-AW 
7 8, 8 0 

7 9, 8 1 'J^y h 

8 8, 9 0 n-it-^^^T-A 



mm^] mmm . [^#b] ¥08. 07.01 

[#^3 ¥08-146371 (08:05.02) : M:. 23/ 23 

104 S^EE'>U>^* 

1 0 8 \^t^y h^^)>^mm 

111 ^;i^^-^>^7- 

112, 114 ^m^m/:x.^:^hy^^:i:=.yh 

1. 1 9 W±m : ' • 




} 
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mm^] w^m [s#b] ¥08. 07.01 

[#fF] ¥08-146371 (08.05.02) ' H: 1/ 1 

mm^] mm ■■■ 

m^^m . ^y^y^/^-^r^yf^m. (lo) wj^i-^hx^^ffl , 

^1.3.z:.vY ill 28) 0^7-g|5}C|niiigft{C^D#tt?.nTt.iT, m\3.~ 

jt^StbTM-it-^^JtT-A55^^fflVi^nTVi^©T, 'iy^yif/n-^'^y 
m^m] mi 



l^m ¥08-146371 (08.05.02) 



[^MB] ¥10.06.30 

084987 K: 1/2 



mm(Dm^ « 8¥ ^ffm ^1 4 6 3 ? 

^^B ¥^10¥ 6^185 

mrfm^:^ fo* 7 11,9 2.C00 



. §2 ' • 



znumm(Dmmt^^m\zBM-^nx\^>u^^i^m^^mtm^i6^n^o 
cfcoT, mji^mwz^^^mit. mM(Dnmrmm\ztimLrch(Dru^\ 



7 1,1 9 7 119 



l^n] ¥08-146371 (08.05.02) 



[^iSB] ¥10.06.30 

mm^^] 084987 M: 2/2 



IB 



'm^\^fc^^ IP cm 6 us 

B41F 3 1/1 4, 3 1/3 0, 1 3/0 0> 23/08 
DB^ 

#W&H6 3 - 6 2 7 3 3^M 



Mll2g|5»M§§ TEL 03(3581) 1 101 1^113221-3223 



[#yF] ¥08-146371 (08. 05. 02) 



[§#0] ¥10.10.29 
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[time] 



W10¥10^27B 



[*#(^^^] 

,[mSI#^]- fJ^Jc B^^i^M^l 46371^ 

. 593102714 

. • 100088454 

inm^^] 0797-38-3240 

miEMmmm^] mmm 



[^MiE 2] ■ ', 

■ mmMmm^^] ooso 
miE(D}^m 6 



[aiE#^] 001 mmmm] mmm 

[#1^3 ¥08-146371 (08.05.02) [M^Jag] #fFW^g)IBB M: 1/ 6 

. -(y^y^/u-y-^ ymwtimmRxszim\znhx\m&.m\zh^tt 
\z. y^tp-j-^ ymm^. )m\zmx^m^ntcWLtzihm\zwm 

^nrcy^'7y'rvV\z^mzMm^-^^Ty°^^-'^^-jYt. y-J')"!-^ 

D^d" L xm^^miz h ^ ? I jA^fem t ^ij $ -tt § + 1- U >?ffliL#: t ^ W 
f ^ :i t-r > ^/n -5"^ > >/gMo 

[tt3^ii-2] ^^^}vmLmt. m\o.-yv\zmm^WiZ'^ri\^\-j^n 

inrz^mxi^W]Um\z^W]Xt^:it^WiMitT^tmm i tim<D^ y^y^ 
/□-T-^ yifmMo 

[imms] nyyx^jL^ h\t. ^^^ji^niLmzB^-^nx^^^zt 
^mwitrmimnm.o-iy^y'^/n-f-^y^m.m.o 

:^e^T-A^1i^fc»j;'37^^;LX-^,h. m-h^M7 - h,\zB'^^tix\^X 



[^iiE#^] 001 mmm] mmm 

¥08-146371 (08.05.02) mmmm ^n^^<Dmm ^5 H: 2/ 6 

^m^^\zm't'^nrz^u\ixy'\y-ht^^t^z.t^^mt-r^ tm^ e $m 

i^n^tmz }^^^-y'u- miimzu^^nri^^x. ^rnvm^ib u-tf-A 
p^o)^ y^xitD-y"^ y^mt^mv. 7':^o^~-^^y ]^^Mm&:miz$> 
^tt. i/&m\zm.K)mfibtirzmx\tziAm\zM^mi^ibnrz-:^yy^y hizw^ 

^n^timn^nrzW,imsw,2(Dv'rvV^^L. ryu^-^^o-^fi. ^ 

mm.(D^ y^y^/::i-7-^ yifrnw. 

m^m 10] ^^71^- Y)vmLW\t. ^ 1 ru^'^ 2 (d-^^ f 7 iz-ask^j 
n^n^'n^tt ^,nfcm 1 'Blxsw, 2 o v^'^ h t , ^1 2 ®+f--f h 7 1/- 
Am^(c^n^"n^Jtbn;^c^3Ra^^4(Dyy«y hi^WL, ryj^-^s^D 

^<&)SXfS7'^>'^r>y h(Z)li-rn^Ml#«$-&§J:3lllRr>'^2©y^>y hx 

«^ 3 ROT 4 © v^<y vm'^rnt^zm^^^\zm^m\zm. d #tt^ ^tj^'t 

[W^TRii] 7-:^^i^-'^^vY\t. ^y^y^/n-v'^y^mwm 



[»iE#^] 001 mmmm] mmm 

. [^fp] ¥08-146371 (08.05.02) [Mmmm mm^omm H: 3/ 6 

^ 7 H i , tf 4^ >y h ^ 7 h .i: f P^ro. - >y h i O r^l \z^^ $ nfe*tiS:« 

\t. 7':^^)'r-^^y\^f}mmwz$>^t^iz. -iy^-ay^^^^mx-m ■ 
mz^^n^^z-t^i^mtt^mMmimmo^ y^y^f/n-7-^ y ^mm 

[Wjr^ 14] +^ u i^miimi. .mm^^y^y'!7^^RW\-:^m^^ 

iT-sitJ^is'i t^mo)^ y^yif/u-^^ y^mm, 

[it^]g 15] mi Rzsm 2 (Dm\3.-y h ^wr§:t7-fe >7 hMMisiy 

nx^^^^o\zmi<Dm^\=L~'y hiz-^mizm^^-^nx^^x. mi<Dm\:j.zLy 
h<D!£m\zmi&LTmi(Dmmn.-y hizmKinn^nxux. wwi^ntzm^ 
KXDmm^wntmmvxi^^^ttiz. i}m^n.^mmvxmmmz'^x^^ 



[iiiE#^] 001 mmmm] mmm 

¥08-146371 (08.05.02) [^^Jgg] ^fFif^cOlSa H: 4/ 6 

6 ^ji L i o t/ 4^ fal^ t M ^: MM b T § i # 13 , tjoii^^^ 

[z^mL. mm'A(DmM^m-^n^m\z. mmti±.(D-(y^x\tn-y-^y 

m^m 1 9 ] m,mMx \t. mu^mtm $ ntz m-^ 0 (^rnm^w. 1 
(D m^\=L- V V oiEJi t MM t T V i ^ t # \znmm^%-^^m.m l ts# ^ t 

EPJSiJS** 4^ r^l?^ L T V i ^ # EP^iJS^/f ^ ^j^ $ -& S :i i ^ #m t 

[ W^^]^ 2 1] e[lJfiiiJ/M«;^^*M $ tifc 0 i ^M t T ^ ^ ^ 



[ffiiE#^] 001 mmmm] mmm 

myp] ¥08-146371 (08.05.02) [jc^f^Jgg] ^j^yplf^CDlga H: 5/ 6 



# # 

[ffiiE#^] 002 [MMmm] mmm 

[#yF] ¥08-146371 (08.05.02) [MMm^] 0 0 3 0 ^5 H: 6/ 6 

[0 0 3 0] 

mr-Al 0 4 A/Jj^^^loj^^v LX^)V^y>^ 1 1 1 ^^H>1 1 3 0IhID 

^:7'«, :^AD-^l 1 7 RZSpim^W±^U 1 1 9^^LT7:/U^-^^'y H 
6 0 {--gjl^n^o 7 h 7 7 tC^-r^T^U ^-^'X^y F 6 0 O^l^th 



¥08-146371 (08.05. 02) 



[^#B] ¥10.10.29 - 

H: 1/ 1 



W10^10^27S 



¥^ 8¥#MII146371 



593102714 

100088454 

0797-38-3240 
084987 ' 
1 



mm ¥08-146371 (08.05.02) M: 1/ L 

. miEmwzm-^\^^xn&(D^^^^M^^L^'to ^z.x. ^iE(n>n^^^mz 

)V^V-Y)Vm^ (7 8, 8 0 ; 8 2, .8 4) 7^ U ^-iJ'^^^ H 6 0 
>4^<hii-X'i' >^*^l^^llfiP <i:^^>^^^ l^BlC3iJRW{C#»$-&^ck'5lC^cJ: 



imm^] ^w^^ [^iiiB] ¥11.01.14 

mm ¥08-146371 (08.05.02) 006563 M: 1/ 3 



mihmm^ ■ #m bi 4 6 3 7 i^ 

^^B ■ 1^ 8 0 

#ffit«W »*?n* 71192C00 

m^mo)^ . 2 2 

f^sA mm m-m (^2^) 



7 119 7 119 ' 7 119 



